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Changes come fast in the aviation industry. New ideas 
replace old, and make new problems in heat transfer. For 
more than a quarter century, Young engineers have work- 
ed with aircraft engineers, solving new problems as they 
came ... developing oil coolers, coolant radiators, super- 
charger intercoolers, cabin heaters and temperature regulat- 
ing systems, That’s why Young stands ready now with the 
experience and manufacturing facilities to design and pro- 
duce special or standard heat transfer units for every need. 
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@ Cooling Coils © and a Complete Line of Aircraft Heat Transfer Equipment. 
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Qo-swiney Te 
SLASHES TURNING 
COSTS ON 
AUTOMATICALLY 


LOADED RING JOB 








Problem: To automatically load and unload, rough 
turn, finish turn and chamfer the outside diameter 


of Valve Seat Rings. 


Solution: The IMP Automatic Lo-swing Lathe se- 
lected for this job was equipped with the Seneca 
Falls Ram beg Loader used successfully on many 
types of small parts with a substantial reduction in 
manufacturing costs. 


Rings are loaded in the hopper (shown in above illus- 
tration) and are automatically picked up and placed 
on the air operated collet by the work injector. 


Two carbide tools on the front carriage rough and 
finish turn the outside diameter while one edge is 
rounded and the other chamfered by two tools set 


SENECA FALLS MACHINE CO., 

















on the vertical slide. All tools then withdraw, pres- 
sure on the collet is released, and the work ejector 
thrusts the finished piece into the unloading chute. 


The entire cycle is automatic; the spindle revolves 
continually—even during loading and unloading— 
thereby reducing starting and stopping fatigue on 
the motor, pulley, belts and other drive mechanisms. 





A similar tool layout is used for the boring opera 
tion on these rings; the only difference is that the 
piece is held on its outside diameter instead of from 
the inside. 


Seneca Falls Engineers have vast experience in the 
successful designing of automatic loading cquip- 
ment for all types of Lo-swing Lathes. Why uot let 
them solve your postwar machining problems? 


SENECA FALLS, N. Y. 








=CA FALLS 
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Collective Coercion and 


Sbot-Gun Bargaining 


By Louis Ruthenburg 


HE most superficial observer of the current scene must be conscious of an 

impending crisis. Reconversion is all but stalled as the result of strikes 

affecting or about to affect our basic industries and their infinite ramifica- 
tions. All manner of legislative measures which would radically influence the 
country’s future economic and social relationships impend. 

We are deeply disturbed by a growing sense of futility and frustration—an 
increasing consciousness that something must be basically wrong at the very 
roots of our national structure. Why are millions of job opportunities being 
destroyed even as the universal cry for full employment persists? Why do we 
have the strange anomaly of increasing unemployment and simultaneous labor 
shortages? Why this double talk about astronomical wage increases with prices 
held unchanged? Why can no stable basis of agreement be reached? Why can no 
effective remedial legislation be drafted? Why? Why? Why? 

The answer is very simple indeed. We, the people of the United States, are 
re-enacting the legend of the Tower of Babel because the very foundation upon 
which this republic was erected is being destroyed! A startling and intemperate 
statement? I think not. Let’s face the facts. The basic precept upon which 
our United States was founded is this: ALL MEN STAND EQUAL BEFORE 
THE LAW. Again and again during recent years that fundamental principle 
has suffered violence, and a potent minority finds preference before the law. 

First as the result of a strange mixture of idealism and political expediency 
and more recently through the exertion of powerful political pressures, organized 
labor, which, according to its own most optimistic estimates, includes less than 
10 per cent of our population and not more than 25 per cent of those gainfully 
employed in this country, has been given special privileges under the law. Such 
privileges have been awarded to organized labor at great potential cost to the 
American public. Among the most immediate victims of organized labor’s prefer- 
ential position are the returning veterans—equal in number but very unequal in 
status under the law. 

Wholly consistent with the spirit of the Wagner Act and other statutes, the 
courts of‘the United States have granted to organized labor what Donald Rich- 
berg has described as “immunity from various provisions of the law affecting 
monopoly, intimidation, extortion and riotous assembly.” 

Through such measures, which could be catalogued almost endlessly, has the 
road to oppression and anarchy been opened. After such violation of the funda- 


(Turn to page 105, please) 
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BROACHES ALL THESE SURFACES 
OF A CONNECTING ROD 
AND CAP FORGING 











Part name: Connecting rod 
Material: Steel forging 


Operation: Broach locating pads 
and nut and bolt seats 


Production: 434 per hour 

Machine: CINCINNATI No.5-42 
Duplex Hydro-Broach 

Tooling: By Cincinnati Appli- 
cation Engineers 


Employing the “wrap around’’* principle, CIN- 
CINNATI Application Engineers devised an insert 
arrangement to broach the locating pad and nut 
and bolt seats of both bolt bosses on connecting 
rod and cap forgings. Complete equipment includes 
a CINCINNATI No. 5-42 Duplex Vertical Hydro- 
Broach, with automatic clamp and release fix- 
tures, broach holders and broaching tools. {| The 
production rate of 434 parts per hour is evidence of 


the low unit cost achieved on this job. | Why not 
submit your surface broaching jobs to Cincinnati 
Application Engineers? They will be glad to give you 
the benefit of many years’ experience in recommend- 
ing the right machine and devising the proper fix- 
ture and insert arrangement for low unit cost. 


*The broach tools literally wrap around the rod end of the 
forging, broaching surfaces on four sides at the same time. 
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With Collective Bargaining Established 


Union’s Next Step Is Management Control 


LTHOUGH the extent of pay 
increases is an important issue 
in the General Motors strike, it 
is not the most significant one. The primary and all- 
important fight is over what yardstick shall be used 
in arriving at wage rates. A clash of philosophies 
is involved that is so far-reaching and significant to 
American industry that all other issues are second- 
ary. To most close observers the present struggle is 
much more fundamental and significant than the 
strikes over collective bargaining in 1937. If the 
union is successful in its contention that wages shall 
be directly proportionate to profits and that prices 
of the company’s product shall be a factor in nego- 
tiations, the entire wage basing structure that has 
prevailed over the years will collapse. It will be re- 
placed by a system giving labor a measure of control 
over wages, prices, and profits. That is the ultimate 
objective of the UAW-CIO—a voice in the affairs of 
management. That is what the fight is all about. 
And that also is why General Motors in a sense is 
fighting the battle for all American industry and the 
free enterprise system. 

It still is conjectural as to whether the strike will 
be of long duration or will be settled within a reason- 
able time. The general opinion is that it will run a 
long time unless the union modifies its demands to 
have access to company records and to tie wages, 
Profits and prices together. It now seems obvious that 
as long as there is no common ground on which the 
two parties can meet there will be little basis for set- 
tlement. If it were only a matter of arriving at a 
wage increase through traditional methods of collec- 
tive bargaining without introducing profits or prices, 
the strike probably would not have occurred at all or 
at least would have been short. When the strike was 
called the union already had in its pocket an offer 
of a flat 10 per cent increase for all hourly rated 
Workers. This is ample evidence that General Motors 
Was willing to bargain the matter of wages. How- 
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By Leonard Westrate 





ever, the offer was turned down because the corpora- 
tion refused to comply with a union dictum that any 
wage increase would not be used as a basis for asking 
increases in prices. 

All indications are that General Motors will not re- 
treat from its adamant stand on opening its books or 
agreeing to any union dictated pricing policy on its 
products. It is the corporation’s view that these are 
not properly any concern of the union. 

George Romney, general manager of the Automo- 
bile Manufacturers Association, reports that before 
the General Motors shutdown production of 300,000 
cars and 100,000 trucks already had been lost because 
of suppliers’ strikes. Up to November 20 the indus- 
try had faced 283 strikes or slowdown interferences 
with production, five large vehicle manufacturers were 
down, and strikes had halted or crippled production in 
111 cases. In 164 automotive plants strike votes had 
been taken and production was on a day-to-day basis 
with strikes expected at any moment. Slowdowns were 
being used in the plants of three major suppliers in 
order to force acceptance of union demands. 

It now is obvious that the economic blockade plan 
which the union had figured would force quick capitu- 
lation has backfired. In the first place, General 
Motors furnishes components to all other automobile 
companies, and the AMA reports that the general 
strike at the corporation will close down all but one 
company sooner or later. The exception is Ford, which 
buys fuel pumps from General Motors, but also has 
an alternate source of supply that will permit opera- 
tion on a more or less limited basis. Another factor 
is that with strikes in the glass and bearing indus- 
tries, it is doubtful that production can go on much 
longer unless these stoppages are settled. Manufac- 
turers have been operating on a hand-to-mouth basis 

(Turn to page 106, please) 
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ff schematic - drawing, pre. 
pared by F. K. Morris, shows 
the major steps in the production 
of plutonium. After the mining of 
pitchblende, carnotite or some 
other uranium mineral, this ore is 
treated to produce pure uranium 
metal, which is then cast into bars 
and these in turn are coated with 
a thin impervious layer of highly 
pure aluminum to protect’ the ura. 
nium from direct contact with the 
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By Dr. Clark Goodman 


Massachusetts Institute of Technology 


HE successful development of 

large-scale sources of atomic 

energy was carried out under the 
compelling stimulus of war. Hence, 
military applications have preceded 
peace time utilization. The construction of atomic 
bombs is naturally not public information. However, 
from a consideration of the fundamental principles, it 
is evident that the explosive material in an atomic 
bomb consists of separate pieces of U-235, plutonium, 
or other fissionable substance—each of which is below 
the critical size. Detonation occurs practically in- 
stantaneously when the parts of the bomb are suddenly 
combined into a compact super-critical:mass. The ex- 
plosion produces an extremely rapid rise in tempera- 
ture, the particles in violent motion being the nuclear 
fission fragments. All immediately surrounding ma- 
terials are made incandescent, thereby producing a 
blinding flash, far more intense than the sun itself. 
The surrounding air is heated to such a degree that a 
fiery sphere of glowing gas rises rapidly from the 
scene of the explosion, and vents itself and practically 
all of the active materials into the stratosphere. The 
accompanying pressure wave and heat radiation deva- 
state essentially everything within a radius of several 
miles. 





This article is from the paper, “Petroleum vs. Plutonium,” 
presented by Dr. Goodman at the 1945 Annual Meeting of the 
American Petroleum Institute. 


* The critical sizes for various materials are military secrets. 
Prior to the war it was estimated that a sphere of U-235 of six 
in. in diameter might be sufficient to sustain a chain reaction. 
This amount of U-235 would weigh about 100 lb. The H. D. Smyth 
report, ‘“‘A General Account of the Development of Methods Using 
Atomic Energy for Military Purposes under the Auspices of the 
United States Government 1940-1945,” implies that somewhat 
less than 100 kg is necessary. 
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Utilization 


From both military and industrial points of view, it 
is important to realize that there are no pea-sized 
atomic bombs. Nothing less than the critical size* will 
work. Hence, the explosion is one of Hiroshima pro- 
portions, or none at all. It is evident that these super- 
explosives will necessitate revolutionary changes in 
modern warfare. Even more evident is the need for 
international understanding. 

The fission reaction releases about 32 billion Btu 
per pound of U-235 or plutonium, and the radioactive 
decay of the fission products releases an additional 8 
billion Btu. This energy is more than a million times 
the heat of combustion of a good grade of coal (14,000 
Btu per pound) or of 100-octane gasoline (22,000 Btu 
per pound). Yet the enormous amount of heat pro- 
duced in the present piles is wasted. By means of heat 
exchangers, it probably would be relatively sitple to 
use some of this energy for household or other low- 
temperature heating. For obvious reasons, few if any 
houses or factories are located near these piles. In 
order to utilize such heat for industrial purpvses, it 
would be necessary to operate the pile at temperatures 
comparable to those of modern steam power plants. 
Apparently, the problems involved in this transition 
are very large. Dr. Smyth has summed them up in 4 
statement that “the technological gap between produc- 
ing a controlled chain reaction and using it as « large 
scale power plant is comparable to the gap between 
the discovery of fire and the manufacture of 2 steam 
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amount to maintain a chain re- 
action. When the pile has been 
assembled to the proper size it is 
triggered by the stray neutrons 
from cosmic radiation to start the 
fission activity, which increases to 
ahigh intensity, releasing a lot of 
energy in the form of heat. 

The predetermined size of the 
pile has been so precisely estab- 
lished that even a small rise in 
temperature increases the surface 
that provides an important limit- 
ing effect on the spontaneous ac- 
tion of the pile. In addition the 
temperature is limited by alloy 
rods high in boron or cadmium 


that soak up neutrons and are 
moved in and out of the pile for 
vernier control. Large amounts of 
cooling water also must be pro- 
vided to control the temperature. 
At the Hanford plant in Washing- 
ton an appreciable rise in the 
temperature of the Columbia 
River takes place when one of the 
piles is operating, so great is the 
amount of heat received from this 
pile. Production of a pound of 
plutonium per day releases energy 
in the form of heat at the rate of 
about one million kilowatts. __ 
At some optimum concentration 
of plutonium during the fission 


process within the pile, the bars 
of uranium containing plutonium 
and other fission products are re- 
moved. The pile and its products 
are intensely radioactive and be- 
ing extremely dangerous to per- 
sonnel, operation of the pile and 
chemical treatment of the uranium, 
after removal from the pile, must 
be carried on by remote control 
within air-tight concrete shields 
several feet in thickness. The rela- 
tively small amount of plutonium 
is separated from the bulk of the 
parent uranium, after which the 
plutonium is purified and is then 
ready for the atomic bomb. 
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of Atomic Energy 


locomotive.” Those intimately acquainted with the 
operation of the piles probably know many limiting 
factors. The following are among the more obvious 
ones : 

a. The capture of neutrons by U-235 would decrease 
because of the increase in velocity with rise in tem- 
perature. 

b. The corrosion of aluminum and other metal parts 
probably increases rapidly with temperature. 

¢. Shutdowns are very serious; yet the pile must op- 
erate not only by remote control, but also without 
maintenance or repair. Operation at higher tempera- 
tures would undoubtedly increase the number of shut- 
downs. 

d.The thermal conductivity of uranium and 
graphite may impose major restrictions on the prac- 
ticable temperatures. 

If developments in this field are allowed to flourish 
unhampered by military restrictions and government 
controls, it seems probable that these problems can be 
Solved in a reasonably short time, and that atomic 
energy will be available for industrial purposes within 
the next decade. The question will then be: can atomic 
Power compete with petroleum, coal, and water power 
on an economic basis?. Too many unknows are in- 
Volved to allow other than speculation, but in all likeli- 
hood the answer will not be clearcut. 

Inasmuch as coal is the most economical fuel for 
large installations, it would appear that natural 
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uranium piles may compete with coal, particularly in 
the generation of electric power. The piles could be lo- 
cated near the populated areas, but sufficiently remote 
to prevent radiation hazards. The heat released would 
be used to produce steam to drive turbo-electric gen- 
erators. This electric power would actually be a by- 
product from the production of plutonium and radio- 
active fission materials and the treatment of substances 
by radiation. As in all of these speculations, the eco- 
nomics depend upon the demands for and the restric- 
tions on the use of fissionable materials. Some of the 
heat from these large piles also might be used to 
operate thermal or diffusion plants for separating 
U-235 from uranium. 

The natural uranium and graphite piles, which may 
compete with coal, are far too bulky to be used in 
units for mobile power. By using uranium that has 
been enriched in U-235, or to which plutonium has 
been added, the size of the pile can be considerably re- 
duced. The use of heavy water (deuterium oxide) as 
a moderator in place of graphite also allows substantial 
reduction in size. Although heavy water is more ex- 
pensive and difficult to obtain than graphite, piles con- 
taining this liquid moderator have been built at Chalk 
River, Ontario, and at the Argonne site near Chicago. 

With the decrease in size of power units, the com- 
petition with petroleum would probably begin in re- 
placing fuel oil in large transports and naval vessels. 

(Turn to page 62, please) 
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ROGRESS with methods of fatigue analysis Exp ertmentat 


has been slow because of lack of basic infor- 
mation on material behavior and, more im- e e 
portant, because no method of handling any 
but the simplest problem has been available. ertfication 
Any solution requires several tools before 
other than a simple comparative analysis 
based on tests can be made. Even in com- 
parative tests the experiment easily may be 
over-simplified to the extent that significant 
effects are completely lost. These tools must 
provide: e 
1. Information on the loading conditions atl ue 
to be encountered (number of cycles, fre- 
quency of occurrence of gusts, etc.). 
2. Information regarding the number of 
cycles to failure of the material or part at 
various stresses, i.e., S-N curves. ama e 
3. Means for evaluating the cumulative ef- 
fects of cycles of stress at various stress 
levels. 
4. A method of relating various loading 


cycles (i.e., cycles of stress with different 
ratios of minimum to maximum stress). 


of Cumulative 








Item 1 of this list is a general problem of a magni- The principal purpose of this article deals with Item 
tude beyond the scope of the laboratory experimenter, 3, a means for evaluating the cumulative effects of 
the designer, or the stress analyst. They must rely cycles of stress at various stress levels. 
upon service information where available or other- B. F. Langer (Ref. 1) presented a method for es- 
wise make conservative loading estimates. This prob- timating the effects of loading cycles of different stress 

lem is very important but must be undertaken on a amplitudes in 1937. The propagation of a crack is 
larger scale than is possible here. related to a damage curve obtained as in Ref. 2 or to 

Item 2 is obtainable experimentally in most cases the start of a crack. Langer also suggested certain ex- 
and data can be augmented with instrumentation of periments to verify the proposed calculation. In Ref. 
parts in service and carefully prepared service 2, page 205, a discussion of the work of Thum and 
records. Federn, Bollenrath, 


Nissen and Kaul in- 
dicated trends of 
























































thought toward es fo 
Fig. 1A—Assumed load- 5 tablishing a cumula- F gi, 
ing cycle. ti tive damage 4p) § oy, 
proach to fatigue F 
; F S: <r failure. Thum and cy 
sate ‘Thonn Pi earn o— tN —_— Bautz also discussed F gy, 
tion. | Lt some of the aspects § tic 
eo of this problem 1 § jg, 
1 | Ref. 3. 
0 | Consideration of 
re) > ~ N, these various . ap 
CYCLES. N- proaches led to an 
» 8 attempt to simplify j 
S-—-—-s>s SS Mase pad ’ | the various phases 
P of the damage prob- 
STRESS a= lem in fatigue. Since 
aircraft structures 
Soeon “.° are mainly made of aluminum alloys, this material 
\ was chosen for the tests although alloy steels are still 
Py CYCLES very important. Also, the appearance of a crack in a! 
airplane structural member has required repair or ' 
SS eee! placement before further operation was possible; thus 
| n=! a crack can be considered as a failure in an aircraft 
structural component. To account for the effects of 
stress cycles above some arbitrary lower limit (for 
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By Milton A. Miner 


Strength Test Engineer, 
Douglas Aircraft Co., Inc. 


(HE phenomenon of cumulative damage 
under repeated loads is assumed to be re- 
lated to the net work absorbed by a specimen 
and the number of loading cycles applied, ex- 
pressed as a percentage of the number to 
failure at a given stress level, is the proportion 
of useful life expended. When the total damage 
as defined by this concept reached 100 per cent, 
the fatigue specimen should fail. Experimental 
verification of this concept for an aluminum 
alloy using different types of specimens, various 
stress ratios, and various combinations of load- 


ing cycles is presented in this article. 
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TEST SECTION PRODUCED BY A 6 INCH 
DIA. FLYCUTTER TILTED 9 1/2° 








Fig. 24A—Flat sheet fatigue 
specimen, 


Fig. 2B—Dimpled flush “a 


screw fatigue specimen. 


convenience say the stress at N = 10’) a very 
simple concept of damage was first consid- 















Fig. 3—Axial loading fatigue machine 
B (strain gage ring not shown). 
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ered. This concept held that the damage 
could be expressed in terms of the number of 
cycles applied divided by the number to pro- 
duce failure at a given stress level. When the summa- 
tion of these “increments of damage” at several stress 
levels became unity, failure occurred. 

It should be noted that the significant feature of the 


cumulative damage concept lies in the hypothesis that 


fa 
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: ° Fig. 4—Actual trace of stress-time 


ilure occurs when , _” _ 

~ N 

The results for the sake of experimental brevity are 
subject to the following limitations: 


1. Only aluminum alloys are to be studied 
2. Only maximum stresses above the stress at 
which fatigue failure occurs at 107 cycles 


are to be considered 
Referring to Figs. 1A and 1B 
S = either maximum or minimum stress 
S, = ultimate static tensile strength 
‘ge S; = maximum stress in a loading cycle 
See N,; = number of stress cycles to failure at 
ao! stress, S; 
wit Ny m = number of cycles applied at S; 
. W = work done to failure 
r *. W, = work done at m cycles 
3 Smin = Minimum stress in a given loading cycle 


ratio of minimum stress to maximum 
stress in a loading cycle, 


howe 
Si 
wave form from oscilloscope 

recorder. 
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LOAD MEASURING 
RING (EMPLOYING 
STRAIN GAUGES) 


SPECIMEN 


FLEXURAL 
PIVOTS 





LOADING 
BEAM 


































STRAIN 
GAUGE CIRCUIT 


Fig. 54A—Line diagram of typical fatigue 
machine. 


Fig. 5B—Line diagram of load control 
circuit. 








5 INCH OSCILLOSCOPE 
SHOWS SIMULTANEOUSLY 
2. ZERO LOAD AMPLIFIER 
3. MINIMUM LOAD 
4. 
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ZERO LOAD, ——- BROWN POTENTIOMETER 
TO MEASURE MINIMUM LOAD, USED AS MV SOURCE 
LOAD AND 
l MAXIMUM LOAD 
In Figs. 2A and 2B are shown the 
° ° e “ 
types of specimens employed in the ex- : aa Wr-— [ ee [oscnsator] rower | 
i CHARGER LY 
periments. It should be noted that all %) - = y 1 1 
specimens were made from Alclad 24ST 
sheet material. re ae 
The equipment used to perform these 
tests was essentially the same as that 
shown in Fig. 3 and in the line diagram 
of Fig. 5A. Positive dynamic load con- 
trol was maintained through the use of electrical re- TABLE I 
sistance strain gages coupled in series with the test = —— — 
. a * ‘ Spee. n N 
specimen and indicated on a DuMont type 208 five in. No. Maximum cycles cycles on n . 
; : —— ——— — y—- k 
| tube cathode-ray oscilloscope (Figs. 4 and 5B). Two 0 wheat” 1000 «1000 «SO NONN se 
The basic S-N curves are shown in Fig. 6. Stress 1-B 1 343004 2 31.8 “4 Load decreased tet 
. minimum stress “ ‘ eae Coerennes ® 
ratio values, R ( ge ) of -+-0.50, +0.20, and Oo 1.45 —_ 
maximim stress : 
‘ - . -B 1°27 72.0 185 .46 Load increased for 2. 
—0.20 determined experimentally are presented. Fig. 2 “3615. 20.0 64.3 Load increased for 1. 
7, a reproduction of a portion of Fig. 6 with results — SS FF A. 
$-19-A 1. 33,300 135.0 243 55 Load reduced to 2. 
2. 29,600 141.0 330 Failure 
— 0.98 
$-20-A 1. 33,300 135.0 24355 Load reduced to 2. 
2. 26,000 306.0 84048 . Failure 
S-21-A 1. 33,300 135.0 -243,—S«.85—S—CsLoadd reduced for 2. 
agp ana 2, 22,500 1,330.0 3,000 44 Failure 
000 p>—; —= 9.99 
~ S-22-A 1. 30,000 180.0 320.56 Load increased for 2. 
2. 33,300 . 108.8 243° «= «44 Failure 
60,000 ~~ 1,00 
% re $-40-A 1. 30,000 128.0 320 .40 Load increased for 2 
‘ P 2. 50,000 29.9 85 35 Failure 
55,000 ee 0.75 
+ $-42-A 1, 30,000 108.0 320 34 Load decrsased for 2 
ove 2. 27,500 97.5 420 .23 Load increased for 3 
Piel 3. 32,500 9.1 260 .04 Failure 
50,000 °, > ong 
Z YIELD R=+.50 S-43-A 1. 25,000 102.5 640 .16 Load increased for 2 
a 47.575 PS! ° 2. 35,000 55.5 215 = «26 Load decreased for 3. 
B 45,000 . © a 3. 27,500 97.6 420 .23 Load increased for 4 
“ ‘ 4. 32,600 26.9 260 a Failure 
“ 7 . 
FS J S-48-A 1. 35,000 100.0 215 .46 Load dec: eased for 2. 
= 10.000 A 2. 30,000 100.0 320. .31 Load decreased for 3 
Zz é, i 3. 27,500 230.0 420 Failure 
- = 2 
> 35,000 Oy *  — -$-49-A 1. «27,500 = 200.0 420—t—«iw48 Load increased for 2 
$ | 2. 30,000 80.0 320 .25 Load increased for 3 
R=-.0 ~ 3. 35,000 82.6 215 Failure 
f * o = — OO 
minimum stress 
Notes: 1. Stress ratio § ———-—-_——--—-—- = + 0.2 for all specimens. 
maximum stress 
. Specimen type A is illustrated in Fig. 2A and type B in Fig. 28. 
n 
Average value of £ ry = 0.98 in Table I. 
To 
CYCLES TO FAILURE 
Fig. 6—S-N curves at various R values for Alclad 
24S 
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Fig. 7—Partial reproduction of Fig. 6 giv- 
ing a graphical presentation of the cumula- 
tive damage concept for a few typical 








samples. 











were run at two or more stress levels 
at a stress ratio of +0.20, the aver- 


age test value for zis 0.98. The maxi- 



































mum and minimum values are 1.45 
and 0.61. If only the last cycle of load- 
ing is plotted for these tests (assum- 
ing that only this final stress cycling 
caused the failure), the average value 





of + is 0.37, thus indicating that the 


damage from the other loading cycles 
cannot be ignored. 
























Fig. 8 is representative of a more 
complex type specimen (in this case a 
dimpled flush screw joint) in which the 
S-N curve has been established and two 
tests have been run at different stress 
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levels. 
It should be pointed out at this point 
that the author believes that “stress- 








for three typical specimens from Table I, is plotted 
to illustrate graphically the loading cycles employed 
and the agreement of the final failure with the cumula- 
tive damage concept. ‘ 

The method of plotting the cumulative cycles in Figs. 


7, 8, and 9 is based on the proportion, ~. At any 
‘ n : 
ratio of i. a percentage of useful life has been con- 
1 


sumed. This proportion is used to de- 


raisers” or stress concentrations are 

best handled in fatigue by experi- 

mentally establishing S-N curves on 

specimens or parts which contain the actual concen- 

trations wherever possible. Applying factors or cor- 
rections does not seem feasible at the present time. 

Table II presents results of experiments in which 

a percentage of damage was imposed upon a specimen 

at one stress ratio, R, then in most cases the stress 

ratio and load were changed and the specimen tested 

until failure occurred. In several cases, three dif- 





termine the starting point of n, at a 

different stress. Thus specimen S19 

was run at 33,300 psi for 135,000 cycles. 

Since N, = 243,000 cycles, 
» 135,000 

N; 243,000. 

and at the lower stress of 29,- 

600 psi, this was equivalent to 0.55 x 

N. = 0.55 x 330,000 = 181,000 cycles, 

Which is the point from which n, starts 

on Fig. 7. Now since n, = 141,000 

Ne 141,000 


cycles at failure, N. = “330.000. = 0.43 


and the value of z = 0.98. This 


55, 


Same procedure is used to plot the other 

points serving as examples. 
Table I presents the results of a 

number of experiments, all of which 


MAX. TENSION LOAD ON JOINT-(LBS.) 


Fig. 8—Load-cycle curve for 3/16 in. Flush 
screw dimpled joint in 24STAL. 
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ferent stress ratios were employed both in the positive 
and negative range (i. e., both tension-tension and 
tension-compression loads). As in the case of tests 
run at a constant stress ratio, the value of N is taken 
directly from the S-N curve; the difference here be- 
ing that S-N curves are required for each stress ratio. 

Fig. 9 presents several of the results from Table II 
in graphical form. It is to be noted that the average 


value of z= is 1.05 for these experiments. 


The maximum and minimum values are 1.49 and 0.80. 

Although only 22 tests are presented in the results 
of Tables I and II, other data are available which fur- 
ther tend to confirm the results herein presented. The 
concept that damage in fatigue is cumulative and is 
proportional to the work done on the specimen (neg- 
lecting the effects of work hardening) would appear 
at first glance to be disproved by several previous 
works on aluminum alloys. However, the data in 
Ref. 5 when readjusted give an average value of 


2 —— of 1.08. This is done by simply shifting the 


basic S-N curve very slightly (entirely within the re- 
gion of mean test values). The single test result 
presented in Ref. 6 cannot be checked without access 
to the corresponding S-N curve; however, it is likely 


that since > — = 2.00 based on the lowest stress for 


the material, a value of not over 1.50 would be reason- 
able if the mean stress value were used. 

The practice of overstressing specimens for some 
number of cycles then running to failure (or “run- 
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Spec. n N 
No. Maximum cycles cycles n 
and recs ——— ——_ =— Remarks 
Type R psi 1000 1000 N 
S-38-A —0.20 1. 35,000 33.0 80 .41 Load decreased for 2. 
2. 27,500 108.7 187 .58 Failure 
= .99 
$-39-A —0.20 1. 27,500 127.0 187 .68 Load increased for 2. 
2. 40,000 6.3 48 .13 Failure 
= 81 
S-64-A —0.20 1. 40,000 20.0 48 .42 R changed. 
+0.20 2. 40,000 50.0 155 .32 R changed. 
0.50 3. 40,000 143.0 430 .30 Failure 
=1.04 
$-55-A —0.20 1. 30,000 40.0 137 .29 R changed, load increased. 
+0.20 2. 32,500 80.0 260 .31 R changed, load increased. 
0.50 3. 40,000 80.0 430 .19 Failure 
= .79 
S-56-A —0.20 1. 35,000° 40.0 80 .50 R changed, load decreased, 
+0.20 2. 32,500 149.5 260 .57 Failure 
=1.07 
$-57-A —0.20 1. 37,500 40.0 63 .64 R changed, toad decreased. 
+0.20 2. 25,000 423.0 640 .66 Failure 
=1.30 
S-58-A +0.20 1. 25,000 312.0 640 .49 R changed, load increased. 
—0.20 2. 37,500 56.8 63 .90 Failure 
=1.39 
S-59-A —0.20 1. 40,000 30.0 48 .63 R changed, load decreased. 
+0.20 2. 26,700 83.0 460 .18 Failure 
= .81 
S-60-A +0.20 1. 26,700 200.0 460 .43  R changed, load increased. 
—0.20 2. 40,000 46.2 48 .96 Failure 
=1.49 
$-62-A —0.20 1. 40,000 35.0 48 .73 R changed, load reduced, 
+0.20 2. 26,700 32.5 460 .07 Failure 
= .80 
S-63-A +0.20 1. 25,000 350.0 640 .55 R changed, load increased. 
—0.20 2. 37,500 23.8 


63 .38 Failure 
= 93 





n 
Average Value for = —- = 1.05 in Table II. 
N 























Fig. 9—Partial reproduction of Fig. 6 showing gr aphi- 
cally the failing points for a few typical epocmnes 
with stress, stress ratio (R) and number of cycles @ 


ning out’) at the endurance limit is 
usually used to prove the presence or 
lack of damage (Ref. 2). This pro- 
cedure obscures the results quantita- 
tively in terms of the cumulative dam- 
age concept because of the very wide 
scatter of test points in the region of 
the endurance limit. For this reason 
no accurate picture can be drawn as to 
the validity of the concept for mate- 
rials other than Alclad 24ST aluminum 
alloy because of lack of test data. 
Some investigators have had individual 
test specimens run beyond the S-N 
curve during the “over-stressing” run 
(Turn to page 56, please) 


varying. 
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New Applications of Glue 
in the Automotive Field 


any other product has 

come to symbolize the 
focal or meeting point of 
American industry. A thou- 
sand different skills and a 
hundred thousand different 
products from all parts of the 
country and, in normal times, 


Te automobile more than 














amine any moving part of the automobile. Each has 
been ground or polished to a fine tolerance and high 
finish. This perfection of precision grinding and 
polishing made possible the rapid conversion of car 
assembly lines to the production of airplanes and other 
essential military items. Glue coated abrasive paper 
and cloth, and glue bonded polishing wheels are used 

to grind and polish crank and cam 

shafts, piston pins, cylinder boxes, 





the globe, flow into the huge 
manufacturing plants’. that 
turn out the world’s best cars. 
Many of the products are 
comparatively unknown to 
automobile users and to many 
men on the car assembly 
lines. One of these anonymous but important products 
is animal glue. 

At one time an essential component of every wooden 
automobile body as a tough and durable adhesive, 
glue, rather than disappearing with the advent of the 
all-steel car, has found many new uses in the modern 
vehicle. More recent applications finding their way into 
the new post-war cars include insulation, upholstery 
work, safety glass, and interior decoration. 

To provide effective insulation against summer heat, 
steel shavings bound with animal glue will be used 
just under the steel roof. Upholstery coverings ad- 
hered to body frames with glue instead of tacks make 
for smooth, even appearance as well as durability. 
Glue bindings are able to withstand pressures of sev- 
eral thousand pounds per square inch, and in addi- 
tion, are capable of withstanding the shock of sudden 
tears and pulls. 

Clear flexible glue is coming into‘use as a binder in 
laminated safety glass for automobiles, having been 
used successfully during the war for that purpose be- 
tween the two transparent shells of the acrylic plastic 
nose on bombers. Striking grained finish of fine woods 
can now be duplicated on dashboards and other in- 
terior trim due to a novel printing process. Car de- 
signers borrowed from the graphic arts industry the 
technique of using a glue glycerine printing roller to 
transfer a wood grained finish from a zinc plate to a 
sheet of metal, subsequently formed for car interiors. 
Many car makers will produce their own graining 
rollers in order to control the quality of the finish. 

Today, millions of pounds of animal glue in various 
forms, are used by the automotive industry. Ex- 
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By H. B. Sweatt 


Secretary, Natonal Association of Glue Mfrs., Inc. 


and a variety of other mechanical 
parts. Flexible polishing wheels 
equipped with glue coated abrasives 
are now used to finish fenders and 
body in a fraction of the time for- 
merly used to finish these surfaces 
by hand sanding. Precision grind- 
ing and polishing eliminates vibration, insures perfect 
lubrication, and provides for interchangeability of 
parts. In like fashion, bumpers, radiator grilles, 
fenders and other exterior parts are highly polished 
prior to painting or plating. In the chromium plating 
of bumpers, glue is mixed with electric plating solu- 
tion to insure even deposits of the bright metal. 


Interior Fabrics 


Interrupted prewar trend to greater use of textiles 
in car interiors for beauty as well as durability has 
focussed attention on fabrics as one of the most im- 
portant materials of the postwar car. Fabrics used 
for upholstery, shade, and floor covering purposes are 
all processed with animal glue. Rayon, for example, 
is one man-made yarn, that will find wider acceptance 
in tomorrow’s car. As a synthetic yarn, rayon re- 
quires a sizing or protective coating during weaving 
to prevent abrasion of the yarn. Animal glue sizings 
are standard in rayon mills to provide the necessary 
protection and elasticity to allow normal weaving. 
When the yarn has been woven, it is treated with ani- 
mal glue compounds to facilitate dyeing and also to 
promote greater resistance to water and grease. Im- 
provements in dyeing techniques together with the 
progress made in the chemistry of dyes in the past 
few years has resulted in cloth dyeing of greater 
permanency than was dreamed of. Therefore, it will 
not be necessary to worry about exposure of many 
dyed fabrics and floor coverings to sunlight as may 
be the case during daytime driving. 

Prior to the outbreak of war, English manufacturers 

(Turn to page 102, please) 
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charger shop. 





NE of the finest examples of versatility among the 
parts makers of our industry is to be found in the 
Schwitzer-Cummins Co., Indianapolis, Ind., whose 
founder and president—Louis Schwitzer—is known 
to everyone in the field of internal combustion engines. 
The organization had its start in 1918 as The Auto- 
motive Parts Co., specialists in engine cooling and the 
manufacture of fans, oil pumps, and precision parts. 

Since then the company has branched out into many 
diversified activities. Even if we confine ourselves 
to automotive products the present line includes amaz- 
ing variety, not only in kinds of products but in the 
range of sizes and types of each one. For example, in 
the shift from war contracts to postwar business, the 
company offers a full line of water pumps—for fresh 
or sea water—oil pumps, heavy duty fans, torsional 
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(Circle) Supercharger gears are shaved 
on this Red Ring gear finisher which 
forms part of the equipment in the super- 


(Left) The variety of water pump 

and oil pump shafts as well a: fan 

spindles all are finish-ground to 

close tolerances on Cincinnati Cen. 

terless grinders. A group of ‘hese 
is seen in this departmen:, 


(Lower left) Typical of modern 

methods employed here is this 

Heald two-spindle Bore-Matic tooled 

for the precision-boring of water 
pump bodies. 
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vibration dampers, superchargers for gasoline and 
Diesel engines, and a unique line of Aqua-Tite auto- 
matic shaft seals for water pumps. 

In seeking to serve every producer of gasoline and 
Diesel engines in the industry, the organization has 
had to develop the know-how and the flexibility of 
thinking and manufacturing so as to tailor-fit each of 
its products to the needs of the user. When you con- 
sider the range of models among commercial engine 
builders, the wide range of sizes from a tiny one 
cylinder engine to heavy duty Diesels producing hun- 
dreds of horsepower, and the problems of installation 
for each one, it is easy to appreciate the complex 
nature of the manufacturing problem. When you add 
to these the extra complication of variability in atl 
duction volume for each customer, you can visualize 
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Schwitzer-Cummins 


dem | Plant Organized for 
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e 
Producti n of (Below) View of the special assembly 
O machine developed and built by the 
company for the assembly of Aqua- 
Tite automatic water pump shaft seals. 


Engine Equip ment Nate the we of ene hopper fod mage 


other for the rubber housing. 


Js 


the problem even better. For some ac- 
— counts will buy only 500 water pumps a 
year whereas a few take 500 to 1000 per 
day. At the present writing there are 
100 or more different water pumps alone 
on the going schedule. 

To be a recognized specialist in this 
specialized field of engineering takes a 
combination of abilities and facilities. 
In the first place, Schwitzer-Cummins 
possesses engineering talents and labora- 
tory facilities capable of contributing to 
progress in the development of internal 
combustion engines. They are responsible 
for originating advanced designs and 
for assisting engine builders in the ap- 
plication of the product to the best ad- 
vantage. During the war these facilities 
played an important part in the develop- 
ment programs of the armed forces and 
in the solution of problems of cooling 
system design for combat vehicles of all 
kinds 

To translate the requirements of in- 
dividual users into a physical product re- 
quires production know-how and suitable 
manufacturing facilities. It is amazing 
to the visitor to find the complexity of 
products from tiny oil pumps to large 
superchargers built under the same roof 
In a veritable beehive of machine ac- 
nn - The secret lies, first in the skill- 
- of ul management of flexible machine tools 
a of every known variety—mostly of gen- 
eral purpose type—then in the develop- 








and 
uto- 


and 





pre ment of interchangeable tooling to make 
one- -cotgge economical production runs, and 
sai nally in the skillful scheduling of the 

. host of parts, large and small, so as to 
ition 
plex 

add 

pro- (Lower right) The roughing of the super- 


alize ©arger contour by form-milling is done on this 
DeVlieg Supermil. 
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meet schedules smoothly and without interruption. 

Actually the physical plant combines the features 
of lot production and mass-production. Within the 
framework of a plant which has been departmentalized 
to facilitate short run production of a wide variety of 
parts there are found self-contained departments 
tooled for the manufacture of single mass production 
parts. Thus the major elements of assemblies re- 
quired in lots of say 500 to 1000 per day are made 
in a compact department from start to finish. These 
departments are provided with the necessary ma- 
chinery — sometimes of single-purpose character— 
fitted with permanent tooling capable of high pro- 
ductivity. 

In anticipation of postwar expansion, there is under 
construction at the writing of this article a new engi- 
neering building. This will centralize the facilities 
for design and research and development—the engi- 
neering department, research department, chemical 
and metallurgical laboratories, model building, and the 
like. Schwitzer-Cummins is a pioneer in the field of 
superchargers—both of positive displacement and cen- 
trifugal types. For many years superchargers have 
been made in rather small volume and for a limited 








peller clearance. 


1.6255 +0.000 —0.001. Bore 1% diam.. Counterbore 
and ream F.5005 +0.000 —0.001 diam. Face end and 
chamfer. Turn 3.498 diam. pilot, flange and under- 
cut—New Britain chucking machine. 


true up face of flange—Fitchburg external grinder. 
ing in reamed hole and against flange. Face flange 
to 3-29/32 from other pilot flange. Turn 3.687 +0.000 
—0.002 diam. pilot. Face and chamfer. Bore 1-1/32 
and turn 15% diam. Rough and finish face seal face— 
New Britain chucking machine. 

#15! Foote Burt drill with 20 in. rotary table. 

in flanges—#13 Natco multiple-spindle drill. 

(1) % hole. Drill 4% hole at 40 deg. Drill (1) 3/16 hole 


at 30 deg.—Cincinnati-Bickford 4-spindle drill with 
power feed. 


Press in second retainer & press in bushing. 


Factory Routing Water 
Pump Cradle 


OPERATION AND EQUIPMENT 
Anneal. Water test cradle body. Water test im- 


Clamp in a special pot fixture. Bore and ream 


Finish grind 3.498 +0.000 —0.002 diam. pilot and 


Clamp on special operated face plate fixture locat- 


Core drill, fly-cut, face and ream distributor hole— 
Drill (8) 11/32 diam. holes, and (6) 13/32 diam. holes 
Drill and spotface (1) 5/16 hole for 3-16 tap. Drill 


Mill % slot—#1 Toledo hand miller. 
Tap %-16 hole—#2 Garvin tapper. 
Wash. Press cork to retainer and retainer to cradle. 


Line bore bushing—Heald Bore- Matic. 



































Place on finger chuck locating in line bored bushing 
hole. Finish face flange and turn 3.687 +-0.000 —0.002 
dia. pilot. Finish face seal face—Sidney engine lathe. 

Check for runout. 


number of engine builders. Anticipating an increas- 
ing adoption of supercharging on engines for all pur- 
poses, the company is in process of building a large 











self-contained department equipped 
with entirely new and modern pro- 
duction machinery. This will be 
capable of meeting the demand for 
every variety of superchargers in the 
full range of sizes and in keeping 
with the growth of volume. 

Due to the extensive production 
setup the best that can be done in a 
short article is to select a few rep- 
resentative parts and show how 
they are made. It may be noted in 
a general way that the plant is de- 
partmentalized so as to permit an 
uninterrupted flow of parts over the 
machine lines. As examples of this 
are: a large automatic screw ma- 
chine department containing a big 
battery of multiple-spindle National 
Acme-Gridley machines; and a fully 
equipped press shop for producing 























stampings for fan blades, spiders, f 
and hubs, for ventilating equipment, Ir 
m 
v 
tl 
: . Ny 
(Top) Latest development in the machining N 
of supercharger rotors is the adoption 2° 
this Thompson surface grinder for the final m 
form-grinding of rotor lobes. a 
rr 
(Left) Here is part of a large battery of 
Fellows gear shapers of various models a ‘ 


sizes installed in the gear cutting depart 
ment. 


AUTOMOTIVE and AVIATION INDUSTRIES 








yped 
pro- 


for 
the 
ing 


tion 
in a 
rep- 
how 
d in 

de- 


the 
this 


big 
onal 
rully 
cing 
lers, 
ent, 


ining 
n 0, 


final 


y of 
a 


‘RIES 











(Circle) New Ex-Cell-O precision boring machine in- 
stalled in the supercharger department is used for 
boring the locating points for subsequent operations. 
This machine is of double-end construction, fitted 
with an indexing type fixture. 











Factory Routing Body | 
Water Pump 


OPERATION AND EQUIPMENT 

Anneal. Water test & dip in soluble oil. 

Chuck in form jaws on contour of OD. Rough bore 
0.875 diam. 3.689 diam. 3.188 diam and face 14 hub 
boss. Chamfer and semi-finish bore 0.8755 diam.— 
Potter & Johnston semi-automatic turret lathe. 

Drill & spotface (1) 11/32 pipe plug hole. Drill (1) 
3/16 drain hole—Delta 2-spindle drill press. 

Drill (4) G holes, (2) 5/16 holes and (1) 11/32 hole— 
#12 Natco multiple-spindle drill. 

Disk grind flange pad—20A Gorton disc grinder. 

Tap (4) 5/16-18 holes. Tap (2) 3-16 holes in flange— 
#2X Garvin with multiple head (4 spindles) 2 tappers 
with multiple-Atlas S.S. Drill with tapping heads, 
single tapping head. 

Tap (2) % pipe plug holes—#1 Garvin S.S. tapper. 

Wash and blow off. 

Finish bore 0.8755 +0.000 —0.001, 3.188 + 0.000 —0.002 
diam. and 3.688-3.689 diam.—Heald Bore-Matic 48A. 

Press bushing in place—Arbor press. 

Fly-cut bush hole—Heald Bore- Matic. 





ings used in the different assemblies. 
Ment includes: 








for vibration dampers, and the variety of other stamp- 
Other equip- 
New Britain chucking machines of 
various types, Gisholt turret lathes, Warner & Swasey 


turret lathes, Lodge & Shipley Duo-Matics, a Bullard 


Mult-Au-Matic, Heald internal grinders and Bore- 


Maties, Ex-Cell-O precision boring machines, Natco 
multiple-spindle drills,-Cincinnati Centerless grinders 


and external grinders, Norton cylindrical grinders, and 
many other makes and types. 

Gears for oil pumps and for superchargers are given 
special attention owing to the special requirements of 
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(Above) Close up of one of a battery of Gisholt turret 
lathes used for various jobs including the machining 
water pump bodies. 


(Top) Latest model Gisholt Dynetric balancing machine 
is used for the dynamic balancing of supercharger rotors. 


quietness, freedom from back-lash, and durability un- 
der heavy loading. Most of the pump gears are cut 
on Fellows gear shapers of which they have a new 
battery of the small high speed models. The super- 
charger gears are hobbed, then shaved on Red Ring 
gear finishers. The organization takes particular 
pride in the quality of gears and shafts produced in 
this plant. 

Cemented-carbide tools are widely employed in the 
machining of steel parts and iron castings. They are 
used to the fullest advantage in speeding productivity 
and producing fine surface finish. 

Louis Schwitzer is particularly proud of the line 
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of Aqua-Tite automatic shaft seals developed for use 
in the pump assemblies made here and also supplied 
to manufacturers who make their own water pumps. 
This development stems from more than 20 years of 
pump making and the realization that the major in- 
herent weakness of water pumps has been in leakage. 
Over the years many types of seals were developed 
and used, culminating in the adoption of the present 
design in which the former metal bellows has been 
replaced with a synthetic rubber sleeve to which is 
bonded a special alloy carbon block. It is claimed that 
such seals have been in service 150,000 miles without 
appreciable wear. The standard line consists of a 
metal retainer, housing a low rate compression spring 
and encased in synthetic rubber. The sealing flange 


is so formed as to provide extreme flexibility and is 
capable of self-adjustment for wear or for out-of-line 
conditions. 

As an example of the team work of engineering and 
production, consider that when the seal was first 
placed in production the rubber housing had to be 
assembled over the metal retainer sub-assembly by 
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Factory Routing 
Supercharger Rotor 


OPERATION AND EQUIPMENT 
Rough mill ends—Milwaukee duplex mill. 
Normalize. 
Rough drill 3 end holes—3-ft. Western radial dri!! 
press. 
Mill 4 locating flats—Van Norman mill. 
Semi-finish 3 end holes—3-ft. Western radial dri!i 


ess. 

Finish bore center hole to size—Ex-Cell-O precision 
boring machine. 

Place on arbor and semi-finish ends—18-in. Amer. 
ican engine lathe. 

Broach center hole—American broaching machine. 

Locate from broached hole and bore (2) 1.000-1.002 
holes—Ex-Cell-O precision boring machine. 

Rough mill contour—DeVlieg milling machine. 

Finish grind contour—Thompson grinder. 











hand. This was a difficult task indeed for the opera- 
tors and even the most proficient could not assemble 
600 per hour. Moreover, the operation caused 
considerable discomfort to operators. Since 
then the production department has built a 
special—and quite simple—magazine feed 
automatic assembly machine which turns out 
2000 pieces per hour with facility. As illus- 
trated, this machine has two magazines fed 
from individual hoppers. One feeds the 
metal retainer sub-assembly, the other sup- 
plies the rubber housing. At the assembly 
station, the mechanism is so arranged that 
collapsible fingers move in to stretch the rub- 
ber casing and while dwelling in that posi- 
tion, a ram or mandrel pushes the metal re- 
tainer into place and then ejects the assembly. 
In the press shop some rather ingenious 
things are being done in regular production. 
A case in point is the fan hub—a deep-drawn 
cup of heavy stock which may run as much 
as five to six inches in depth in the stamp- 
ing. Such parts are drawn in conventional 
presses starting with a blank in the form of 
a disc of suitable diameter. A typical hub 
is drawn in six operations, the first draw 
producing a shallow cup of large diameter 
without flanging. The flange begins its de 
velopment at the third draw. Of particular 
interest is that by the use of properly de 
signed dies and by working the metal in easy 
stages, the final stamping not only has uni- 
form wall section but the section is of about 
the same thickness as the original blank. 


(Top left) High production setup for machining 

one of the water pump bodies includes a group © 

two New Britain chucking machines for facing, 
boring, and reaming pump bodies. 


(Left) Another of the high production machines 
in the water pump department is this Poiter & 
Johnston heavy duty turret lathe which is set uP 
for first operation machining of water pump bodies 
—facing, boring, rough-boring. 
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The supercharger department specializes in pre- 


cision work in every detail. In the first place, the 
housings and rotors are made of special analysis cast 
iron of high strength and freedom from porosity. The 
rotor specification is a high silicon (2.20 to 2.60 per 
cent) gray iron with manganese and molybdenum. 
This material is said to have outstanding wear re- 
sisting qualities. Painstaking attention is paid to 
the manufacture of the gears used in these units, to 
assure freedom from back-lash, lasting alignment, 
good wearing qualities, and above all, quietness under 
high speed operation. 

The gear blank is machined from a forging, fol- 
lowiny the routing shown elsewhere. It is of interest 
to note that the blank is normalized before machin- 
ing, then machined all over and heat treated before 
finish-zrinding and before cutting the gear teeth. At 
the present writing the gear teeth are cut by hobbing. 
Later when the new and expanded department is in 
operation the teeth will be cut on Fellows gear 
shapers. The Red Ring gear shaver is used after 
gear cutting to correct the profile and assure quiet- 
ness. 

Some dimensional tolerances, indicating the degree 
of pr-cision workmanship specified on the gear, may 
be of interest. The ground OD on a typical gear is 
held io 4.2000-4.1995 in.; the bore is held to 1.375- 
1.3755 in. Exacting also is the alignment of the 
faces of the web and: the sides of the blank, with re- 
spect to the pitch line axis. These blank surfaces are 
specified to be held square with the pitch line plus or 
minus 0.0005 in. indicator reading. 

As illustrated, the rotor is a two-lobed casting held 
to fine tolerances at various points. The center bore 
as well as the two bores in the lobes are precision- 
bored in an Ex-Cell-O double-end unit using cemented- 
Carbide tools. Precise alignment is assured thereby 
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General view of the dynamometer test department in the 
supercharger shop, showing the extensive equipment and 
instrumentation for the testing of finished supercharger 
assemblies. This operation is performed on every super- 
charger prior to acceptance for shipment. 


‘ since the-rotor is held securely in the index- 
‘ing fixture while boring first from one side 
then the other. 

The contour of the lobes is rough-milled 
in a DeVlieg automatic milling machine, 
using a large special formed milling cutter 
for the purpose. Then the contour is ground 
to exact form and size in a special setup on 
a Thompson surface grinder. 

It will be noted that the rotor shaft is held 
securely in place by a flat sided hole broached 
in the center. After the shafts have been 
assembled with an interference fit, the rotor 
and shaft assembly is balanced dynamically 
on a Gisholt Dynetric balancing machine 

which permits of an accuracy of 0.4 oz. in. 

As an example of large volume machining for water 
pumps, we have selected the routing of the water 
pump body which is made for one of the large engine 
builders at a rate exceeding 500 assemblies per day. 
This work is done in a self-contained department as 
mentioned earlier. It is equipped with specialized ma- 
chine tools and features many single-purpose machine 
setups which remain undisturbed for long periods 
of time. 

The housing for this particular water pump is made 
up of two separate castings. Accordingly, we also 
show the routing for the water pump cradle which 
mates with the body mentioned above. The bushing 
bore and the pilots at both ends of the cradle are 
(Turn to page 112, please) 





Factory Routing 
Supercharger Drive Gear 


OPERATION AND EQUIPMENT 


Normalize. 

Chuck on OD in form jaws. Face side of rim, coun- 
terbore 3% diam. face bottom, chamfer—No. 4 War- 
ner & Swasey turret lathe. 

Chuck in counterbore, face side of rim, turn OD to 
4,.215-0.003, chamfer both sides, bore 1.275-0.002, coun- 
terbore 3% diam. to 0.721-0.006 depth, face bottom 
and chamfer—#4 Warner & Swasey turret lathe. 

Heat treat. 

Surface grind sides to 1% width—Blanchard surface 
grinder. 

Grind OD—Norton external grinder. 

Mount in pot fixture, grind face to 15/32 diam. Re- 
verse in pot fixture and grind opposite face. Mount 
in pot fixture and grind hole to size—Heald internal 
grinder. 

Mount on flange nut arbor between center. True 
up one side of rim,’ reverse in centers, true up other 
side. 

Cut teeth 2 at a time—Fellows gear shaper. 

Shave teeth—Red Ring shaving machine. 

Check for noise—Red Ring gear speeder. 

Drill 4 0.375 holes to 11/32. Burr 4 holes—Avey twe. 
spindle drill press. . 
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Tooling Possibilities 





Physical Properties of Plaster of Paris 
Physical Properties 





Furane Resin 


Casting impregnated 
Plaster of Plaster 
Paris—Dry of Paris 
Specific Gravity (dry)........ 1.14 1.65 
Specific Gravity (wet)........ 1.60 


Ultimate Compressive Strength 1800-2000 psi 8000-9000 psi 


Flexural Strength............ 00-700 psi 2500-3500 psi 
Impact Strength—Charpy ft. 

| TRE en eiee .2 to .4 1.2 to 1.4 
Surface Hardness—Barco 

SS ae eer too low 30 
i il a negligible negligible 
Water Absorption—ASTM— 

24 hours. n . 26% under 2% 
Max. Continuous Temperature 

(no loss of strength). . . waOF. 180 F. 
Effects of Acids, Alkalies... pronounced — very small 
Thermal Expansion Coefficient -000022 





Impregnated 


By John Delmonte 


Technical Director 
Plastics Institute 


in applications to hydropress work in form- 
ing sheet metal, and because of the highly 
polished surface which can be developed, they 
can be used as stretch press dies. Much of 
the tooling formerly prepared in cast metals 
for the automobile industry can now be safely 
considered in properly treated plaster. 
Physical properties are comparable to those 
of cast liquid resins, with which automotive 








atterns with synthetic resins, particularly those 

of the furane resin series, gives every indication 
of influencing considerably the tooling requirements 
of the automotive and aviation industries. Plaster 
of Paris forms are completely resinified through a 
simple impregnation process and rendered suitable to 
much more mechanical abuse. Resistant to chipping 
or breaking, impregnated plaster forms show promise 


Tos impregnation of plaster of Paris forms and 
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40 80 120 10 200 240 


and aviation industries had such a wide work- 

ing acquaintance during the war, with one 

notable exception—furane resin-impregnated 

plaster of Paris forms do not shrink, either at the 

time of curing or during service. At long last a di- 

mensionally stable form has been achieved and this 

will influence greatly the manufacture of drill blocks 

and jigs, check patterns, and the preparation of master 
mock-ups for contoured surfaces. 

The improvements in resin impregnated plaster 


forms are not limited to physical properties alone, in- | 
asmuch as there is a substantial gain in temperature | 


resistance as well. Automo- 
tive foundry men will recall 
the poor performance of 
plaster of Paris when raised 
to elevated temperatures; 
its tendency to calcine and 


crystallization 


and more resistant to higher 
temperatures. In the foun- 


pts/32 H20 


. Fig. 1 (Left)—Diffusion of 
furane resin (2 to 3 centi- 
poises viscosity) into dry 


280 320 plaster of Paris castings. 


Fig. 4 (Right—Bottom of fac- 

ing page)—Typical cycle of 

cure of plaster of Paris im- 

pregnated with furane resin 
XP. 
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deteriorate as the water of | 
is removed. | 
Resin impregnated plaster, | 
however, is much stronger | 
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dry, match plates and core boxes could well be con- 
sidered in these materials. Unlike poured liquid 
plastics, plaster has a stabilizing effect upon the im- 
pregnated resin and retention of good strength at high 
temperatures is apparent. Further, improvements 
are apparent in chemical resistance as electroplating 
of the plaster forms is now possible, as well as excel- 
lent resistance to water and chemicals. The plaster 
department of automotive companies have shown con- 
siderable interest in these new developments which 
will vastly improve the role of plaster in retooling. 
One has only to work with plaster of Paris to recog- 
nize the many advantages it possesses from a fabrica- 
tion point of view. A 100-pound package of material, 
costing a total of $1.00, has a price advantage against 
which present plastics cannot begin to compete. When 
combined with approximately 60 pounds of water, the 
plaster will go a long way toward the preparation 
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Fig. 2 (Left)—Different degrees of 
penetration of furane resin XP into 
plaster of Paris. 


Fig. 3 (Below)—Impregnation of 

dry plaster of Paris with liquid resin 

XR at atmospheric pressure and 
room temperature. 
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and casting of many useful objects. No baking or 
cure periods are required, and generally about 60 min- 
utes after pouring (it sets in 20 to 30 minutes) it 
may be worked, carved or fabricated to various de- 
signs, if the mold has not already accomplished this. 
The finest details may, of course, be picked up from 
the mold, though if it is desired to work with the 
freshly poured “green” plaster, it may be cut easily 
with special tools or with the aid of templates to re- 
produce accurate contours. Considerable quantities of 
the materials are employed for patterns and mock-ups. 
(Turn to page 87, please) 
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Fig. 1—Diagram of manifold 
pressure automatic regulator. 





ing the war period. That water when 
injected into the engine cylinders sup- 
presses knock is due chiefly to the fact 








HAT water injection into the inlet manifold or 

cylinders tends to suppress detonation and per- 

mits higher effective pressures and greater spe- 
cific outputs has been known since the early days of 
the internal combustion engine. At a comparatively 
early period in automobile history numerous attach- 
ments were on the market for supplying either water 
vapor or steam to the cylinders while the engine was 
running, and were generally claimed to ensure 
smoother engine operation (freedom from knock) and 
to prevent the formation of carbon deposits in the 
combustion chambers. Such water-injection equipment, 
however, did not become 
standard factory equipment 
on motor vehicles. 


that its latent heat, or heat of vaporiza- 
tion, is abstracted from the combustible 
charge, which is thus kept cooler dur- 
ing the period immediately preceding 
normal ignition, so that spontaneous ignition or deto- 
nation of a portion of the charge is prevented. Al- 
cohol has a much higher heat of vaporization than 
water, and therefore would be expected to be more 
effective than water as a detonation suppresser. Con- 
sequently, investigations of anti-detonating fluids for 
aircraft engines have been carried out with water 
and with ethyl and methyl alcohol (ethanol and 
methanol). As a rule, alcohol solutions have been 
used preponderantly, or alcohol-water mixtures, as 
they are generally called in this connection. 

In this country the Wright Aeronautical Corp. has 





The effects of water injec- 
tion and injection of other 
knock-suppressing fluids on 
the performance of aircraft 
engines have been under in- 
vestigation for more than a 
decade, but particularly dur- 
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n| of Anti-Detonating Fluids 
in Aircraft Engines 






































Fig. 3—Variation of manifold pres- 
sure with travel of automatic boost- 
140 control lever. 
AX. MAP-WET 
120 
SELECTED MAP 
HIGH BLOWER 
RATIO 
100 
be 
Zz 
hen - 80 
uD- ~ 
act us 
re - 60 following discussion of the subject is based 
im on these two papers, all of the illustrations 
ible os : 
ae gq being from the paper by Messrs. Rowe and 
uae > 40 Ladd. It may be pointed out here that 
ies the German experiments were conducted 
A)- not only with water, alcohol, and alcohol 
howd 20 solutions, but also with nitrous oxide 
ie (laughing gas). The latter was carried on 
wg IDLE STOP HIGH PRESSURE STOP the plane under pressure, in the liquefied 
fox LES state, and was injected into the super- 
i 6) 10 20 30 40 50 60 charger. 
a REGULATOR MAIN LEVER IN DEGREES Wright Aeronautical Corp. in 1942 de- 
oa cided to develop water-injection equipment 
pe for use on aircraft engines. To make such 
, a system completely automatic it is neces- 
— sary to include an automatic manifold- 
gid pressure regulator to act as an engine- 
been particularly active in the study of the effects power control, or a turbo-supercharger regulator in 
of water and alcohol-water injection in aircraft en- the case of turbo-charged engines. The manifold- 
a gines, and a paper on the subject was presented at pressure regulator controls the manifold pressure by 
the recent Fuels and Lubricants Meeting of the SAE opening or closing the carburetor throttles. By means 
in Los Angeles by M. R. Rowe and G. T. Ladd of of a cockpit control lever the manifold pressure can 
that corporation. The subject has been under in- be held at any desired value. The regulator assembly, 
vestigation also in Germany, and a report on German of which a schematic drawing is shown in Fig 1, 
Power Boosting Systems for Aircraft 
Engines has been made available .to us 
through the courtesy of the British 
Ministry of Aircraft Production. The 
Fig. 4—Cutaway view of discharge 
valve. 
"RIES 
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Fig. 5—Sche- 
matic diagram 
of Wright 
A.D.I. system, 
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consists of a cam, bellows, servo valve and piston, 
which act to open or close the throttles in response to 
changes in manifold pressure. 

Schematic illustrations of the parts specially de- 
signed for the system, viz., the fluid meter, the power 
valve, and the altitude safety valve, to- 
gether with the parts necessary to complete 


tank or from a motor-driven water pump. In the de- 
sign of this pump special pains were taken to pre- 
vent electrolytic action due to the use of dissimilar 
metals, the steel parts of the standard pump being 
replaced by non-ferrous metal parts and carbon vanes. 





the system—the carburetor, water tank, 
and regulator—are shown in Fig. 2. The 
fluid meter controls the flow of fluid by 
means of a needle valve that is actuated 
by evacuated calibrated bellows sensitive 
to the manifold pressure. The cockpit con- 
trol lever generally is provided with stops 
which limit the normal operating power 
of the engine. Beyond the normal stop 
the manifold pressure is sufficient to op- 
erate the automatic control system. The 
bellows is calibrated to open the metering 
valve at a definite pressure, thereby- al- 
lowing anti-detonant fluid to be injected 
into the engine through the carburetor 
adapter. Fluid is de- 

livered to the fluid 

meter from either a 

manifold pressurized 








Fig. 6—Effect of anti-detonant-injection 
rate on cylinder-head temperature and 
manifold pressure (Wright Cyclone en- 
gine.) 
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WHY SPEED NUTS ARE FIRST 









Wen ALL assembly costs are down in black and white... 
when TOTAL net assembly costs are figured...that’s when 
SPEED NUTS really show results in the Cost Department. 

For SPEED NUTS reduce assembly costs in many ways. 
They completely eliminate lock washers—saving the cost 
of the washers and the time necessary to handle and 
install them. Moreover, hundreds of SPEED NUTS have 
been designed to perform multiple functions and eliminate 


NOTHING LOCKS LIKE A SPEED NUT 


Only SPEED NUTS provide a COMPENSAT- 
ING thread lock and a SELF-ENERGIZING 


two or more assembly parts. spring lock. As the screw is tightened the 

SPEED NUTS are applied faster and easier to speed up two arched prongs move inward to lock 
assembly. They can't “clog” with paint or enamel to against the root of the screw thread. These 
delay the assembly line. “‘Self-retaining” types of SPEED free-acting prongs COMPENSATE for foler- 


NUTS do away with expensive welding and clinching ance variations. Compression of the arch in 
operations. And SPEED NUT spring-tension resiliency prongs and base creates a SELF-ENERGIZ- 
= protects porcelain, plastic or glass parts against ING spring lock. These two forces combine 
amage in transit. a ; ‘ : i 

A letter describing your fastening problem will bring to definitely prevent vibration loosening. 
you full details on how SPEED NUTS will reduce YOUR i 
total net assembly costs, too. y, 


TINNERMAN PRODUCTS, INC.* 2059 Fulton Road, Cleveland 13, Ohio 


In Canada: Wallace oo Co., Ltd., Hamilton, Ontario In England: Simmonds Aerocessories, Ltd., London 
In France: Aer d , S. A., Paris In Australia: Simmonds Aerocessories, Pty. Ltd., Melbourne 
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The power valve is opened by the pres- 
sure of the anti-detonant fluid when that 
fluid is admitted to it. When the bleed 
passage is opened it vents off a controlled 
regulator pressure. The regulator tends 
to restore the pressure, and in doing so 
increases the manifold pressure and the 
engine output. Fig. 3, which applies to 
a Cyclone.engine installation, is a plot of 
the proportional increase in manifold pres- 
sure with travel of the regulator main 
lever. It will be noticed that at the right- 
hand end of the curve two manifold pres- 
sures are indicated. The lower value is 
the maximum pressure permissible with- 
out water injection, In normal flight, 
when there is no need for internal cool- 
ing, the manifold pressure is not suffi- 
ciently high to open the fluid-meter valve, 
and both sides of the actuating diaphragm 
of the power valve 
are then subjected 
to the same pres- 
sure. Escape of 


Fig. 8—Fluid consumption of en- 
gine with 87-octane fuel and water. 
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Fig. 7—Effect of fluid injection rate 
on engine critical altitude (Wright 
Cyclone engine). 





fluid from and admis- 
sion of air to the fluid 
discharge line will de- 
stroy the pressure 
differential. This allows the bleed 
passage to close, and the regulator 
will then operate at normal manifold 
pressures. 

The safety valve governs the regu- 
lator control drop for emergency 
power. It is set for the maximum 
pressure drop desired across the regu- 
lator vent, and limits the drop by 
relieving the pressure into the regu- 

(Turn to page 76, please) 
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Machine tool design is set free from a host of limitations 
when Vickers Hydraulic Controls and Drives are used. With 
ho difficulty at all, the designer has an extremely wide 
thoice of feed rates, traverse rates, RPM, sequence of mo- 
tions, accelerations or decelerations, and thrusts. 


Practically any machine tool can be designed and built to 
¥ exactly the required job by using Vickers Hydromotive 
Controls in one of the infinite number of combinations pro- 
Nided by more than 5000 standard Vickers Units. 


4 addition, positive overload limitations can be built into 
- machine—definite safety factors provided for both the 
machine and the operator. 


Dnly Vickers Hydraulic Controls provide all the advantages 


bf hydraulic operation—including exceptional compactness 
nnd reliability, 


FNGINEERS AND BUILDERS OF OJL 


ecember 1, 1945 
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Let Vickers Application Engineers consult with you on your 
new designs. 


Wickers Incorporated 
1428 DAKMAN BLVD. ¢ DETROIT 352, MICHIGAN 
Application Engineering Offices: Chicago e Cincinnati ¢ Cleveland 
Detroit e Los Angeles e Newark ¢ Philadelphia « Rochester ¢ Rockford 
Tulsa ¢ Worcester 


V ICKERS Hydraulic 


CONTROLS and DRIVES 





EQUIPMENT SINCE 1921 
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Truck Registrations Gain 114,000 


tered in the United States during 

the year ending Dec. 31, 1945, will 
be less by only 33 hundredths of one 
per cent approximately than the num- 
ber registered during 1944. In number 
of units that means a net loss of 96,601 
cars, trucks, buses and taxicabs. Car, 
truck, bus and taxicab registrations 
combined, it is expected, will total 29,- 
843,627 in 1945, against 29,940,228 in 
1944. This almost negligible decrease 
is remarkable in view of the fact that 
practically no passenger cars have 
been produced during the past four 
years and only 438,477 trucks have 
been turned out for civilian use since 
the beginning of the war and up 
through September of this year. Once 
again it has been most forcibly illus- 
trated that there is more life in “the 
old grey mare” than was dreamed of 
before the war. However, while due 


geo number of motor vehicles regis- 


by Marcus Ainsworth 


credit for design, materials and work- 
manship must be given to the manu- 
facturers, much must be given to the 
service men of the industry who have 


kept our cars, trucks and buses on the ° 


road despite the most serious handi- 
caps, 

At the end of this year there will 
have been registered during the pre- 
ceding 12 months very close to 25,- 
123,386 passenger cars and taxicabs 
alone as compared with 25,323,046 
registered during 1944, a decline of 
only 199,660 units or eight-tenths of 
one per cent. Trucks will show a gain 
of approximately 114,000 units, from 
4,517,083 in 1944 to an _ expected 
4,631,011 by the end of 1945. Buses 
will have dropped from slightly over 
100,000 to about 89,000. 


These registration statistics resy 
from the annual survey conducted } 
AUTOMOTIVE AND AVIATION INDUSTRIE 
Forty-two states cooperated by furnish 
ing their latest available data (whic 
in most cases was that of Sept. 30) anj 
their estimates for the remainder o 
the calendar or fiscal year. Past e 
perience with the data obtained in thi 
annual survey which has been con 
ducted for many years, indicates thai 
the estimated totals are usually withii 
one per cent or less of the final returns 

On the basis of the returns this yea 
the indications are that there will b 
increases in registrations in 26 state 
ranging from an increase of 7.47 pe 
cent in Delaware down to the low o 
0.15 per cent in Alabama. The Dis 
trict of Columbia will show the great 
est decline with an indicated drop o 
9.69 per cent. It will be followe 

(Turn to page 108, please) 
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It is reported that ....... 


A technical magazine states 
that the war-developed arc-oxygen 
electrode will cut quarter-inch 
steel plate at the rate of a foot 
per second while under 40 feet of 
water. Metal and Thermit Corp. 


ready with CONE fortomorrow 


It is estimated that within a 
few years 80% of the coal 
mined underground will be re- 
moved from the mines on conveyor 
belts instead of in cars. Scientific 
American. 


ready with CONE for tomorrow 


The PV-3 helicopter has a long 
fuselage with a rotor on each 
end and carries twelve persons. It 
is being tested by the Coast Guard 
and Navy. Popular Science. 


idy with G ONE for tomorrow 


A new cement, for use in 
concrete flooring, is said to drive 
away insects, kill bacteria, and pre- 
vent the formation of molds. It 
also dissipates static electricity. 
H. H. Robertson Co., Pittsburgh. 


ady with CONE fortomorrow 


An appliance manufacturer an- 
nounces an electric washing ma- 
chine that can also, by the use of 
attachments, wash dishes, peel 
potatoes, churn butter, and freeze 
ice cream. Hurley Machine Division 
Elec. Household Utilities. 


andy with CONE for tomorrow 


A new gasoline-powered lawn 
mower resembles a floor scrubbing 
machine. It is mounted on four 
wheels and uses a rotary knife 
revolving at 3,000 r.p.m. Whirl- 
wind Lawn Mower Corp., Mil- 
waukee, 


getready with CONE for tomorrow 


The manufacturer of the jet 
engine used in the P-80 Shoot- 
ing Star prophesies that all trans- 
Continental planes will be jet-pro- 


pelled within five years. General 
Electric. 


(Advertisement) 


One of the war devices that 
may survive to help the motorist 
is the tire gauge .that registers 
on the dash, developed for the 
Army’s amphibious ‘‘duck.”” GMC 
Truck and Coach Div. 


get ready with © ONE for tomorrow 


A magnetic survey of the state 
of Florida shows large areas in 
the southern part that are favor- 
able for the occurrence of petro- 
leum. U.S. Dept. of Mines. 


get ready with CON Efor tomorrow 


Meals are being served in the 
Naval Air Transport Service that 
are pre-cooked, packed in a 
covered paper plate and frozen. 
On the plane they are thawed and 
heated in a special oven. Mazon 
Sky Plate, W. L. Maxon Corp., 460 
W. 34th St., New York. 








Air conditioned trolley cars are 
being introduced in a Southern 
city. This is said to be the 
first use of such equipment in 
city vehicle transportation. At- 
lanta, Ga.-Pullman-Standard. 


get ready with CONE for tomorrow 


A new household electric light 
switch can be set for delayed 
action up to three minutes. 7. J. 
Mudon Co., 1240 Merchandise Mart. 
Chicago. 


get ready with CONE for tomorrow 


Rubber V-belts molded around 
a steel cable have been developed 
to replace chain drive on Army 
motorcycles. Goodyear, Akron 16, 
Ohio, Whizzer Motor Co., Los 
Angeles. 


get ready with CONE for tomorrow 


Even the common wire nail 
has been improved. The new type 
has a notch in place of the 
point and is claimed to be non- 
splitting. EZ. S. Gair, Snyder, New 
York, inventor. 





When writing to advertisers please mention AUTOMOTIVE and AVIATION INDUSTRIES 














V-1710 R-2600 R-3350 


2600 
2300’ 
2200 
2000 








Aircraft Engine Development 
R- 2800 


V-1650: V-3420 R-4360 


2200 2600 3500 
2000 3000 
1650 3000 
1500 3000 
1300 
1300 









































(WEP=War kKmergency Power) 


Aircraft Engine Progress 


ment with respect to increase in brake horse- 

power reveals that it starts at approximately the 
‘time when the American aircraft engine industry 
was just beginning to exhibit increased energy fol- 
lowing the depression in engine advancement after 
the first World War and the years immediately fol- 
lowing 1929 when commercial interests were para- 
mount. The record, however, indicates that these 
years were comparatively well used even though the 
advance had been slow and discouraging at times. At 
the end of the first World War 
aircraft engine designers 
looked ahead to the high out- 
put of 500 horsepower as the 
ultimate that could be used in 
airplanes or could be built to 
operate satisfactorily. As late 
as 1928 engine test laboratories were built with 
the idea in mind that it would require at least 20 years 
to attain the then unheard-of rating of 1500 horse- 
power, yet the record shows that in 1936, just eight 
years later, an engine rated at 1500 horsepower did 
actually exist and was being tested. 

During this period the advancement in horsepower 
can be credited to the work of the aircraft engine 
design engineer or, perhaps, to the training and de- 
velopment of design engineers trained to think along 
peculiar lines necessary to aircraft engine design. In 


Sie of this record of aircraft engine develop- 
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By Col. Donald J. Kiern 


Chief, Power Plant Laboratory, 
Engineering Division, 
Air Technical Service Command 


this field of design the component parts of an ail-f 
craft engine, even as many as 16,000 for a single en-} 
gine, must be designed to attain their strength 
through good design and use of materials since the 
last resort of designers of other machines, when all 
known formulas failed, would be to add enough mate- 
rial by means of a fudge factor to insure strength. 
However, this method cannot be used in aircraft en- 
gine design since weight as well as strength is an 
important factor in the final utilization of the engine. 

For the period following the year 1936 and the first 
1500 horsepower engine, and 
until the start of World War I, 
engine horsepower increase Call 
be credited to a very large ex- 
tent to the .increase in fuel 
quality leading to the stand- 
ardization of 100-octane fuel 
with its challenge to the engine designer to obtain full 
advantage of the additional potential power without 
marked increase in engine size or weight. It was 
during this period also that the designer learned t0 
make greater use of improved alloys and bearing ma- 
terials to match the increased performance permitted 
by the better fuel. 

The war period, of course, accelerated and intens! 
fied the trend to higher horsepowers, as shown by the 
chart, but until water injection was adopted, the ques 

(Turn to page 66, please) 
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Four Torrington Needle Bearings are shown in 
the above cross-section drawing of the lever as- 


sembly of a landing gear 4-way valve, as used 


in the Douglas DC-4 Skymaster. Below is a 
cross-section view of the cam assembly of the 
same valve, in whi-h two Needle Bearings are 
used. Torrington Needle Bearings effect sav- 
ings in space and weight, yet maintain depend- 
able, anti-friction performance. 
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Douglas D¢-4 Skymaster 





Hydraulic Control Operates 
Smoothly on Needle Bearings 


In the Douglas C-54 (DC-4) Sky- 
master, as in many other types of 
aircraft, where savings in space 
and weight mean increased payload, 
Torrington Needle Bearings play 
a vitally important part. That is 
only logical, because Needle Bear- 
ings are compact and light in 
weight, and yet do not sacrifice 
any of the equally important quali- 
ties of high load capacity, depend- 
ability, long service life or ease of 
operation under severe conditions. 

Regarding the application of 
Torrington Needle Bearings in 
the lever and cam assemblies of a 
4-way valve of the Skymaster’s 
landing gear, Douglas engineers 
have this to say, “A saving in both 
weight and space were effected 
where the anti-friction qualities 
and high load capacity of the 
Needle Bearings were required 
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to accomplish a smooth action of 
this hydraulic control.” 

These plus features, combined 
with low initial cost and ease of in- 
stallation and lubrication, tell you 
why, in the aeronautical, automo- 
tive and related industries, Tor- 
rington Needle Bearings are used 
in a wide range of applications. 
Write for our Catalog 32 for com- 
plete Needle Bearing information. 


THE TORRINGTON COMPANY 


Established 1866 


TORRINGTON, CONN. + SOUTH BEND 21,IND. 

New York Boston Philadelphia Cleveland Detroit 

Seattle Chicago SanFrancisco Los Angeles Toronto 
Leadon, England 























Tz Bullard Co., Bridgeport, Conn., 
has brought out the Man-Au-Trol 
vertical turret lathe in two sizes, 30 
in. and 36 in., and will produce the ma- 
chine in 42-in., 54-in., 64-in. and 74-in. 
sizes when manufacturing conditions 
permit. The Man-Au-Trol vertical 
turret lathe is fundamentally a vertical 
turret lathe embodying new principles 
of control and operation. The machine 
itself is built around the Bullard Cut 
Master and, therefore, retains the in- 
herent characteristics of this machine. 
However, the machine may be con- 
trolled either entirely by the operator, 
or entirely by Man-Au-Trol (Bullard’s 
new control device) applied to each 
head of the machine. The change from 
automatic to manual operation is ac- 
complished by means of a single lever 
attached to the control mechanism. 





Bullard Man-Au-Trol vertical turret 
lathe 


When only one or two pieces are to 
be machined, the control lever may be 
placed in the manual position. The 
pieces may then be machined and the 
machine itself controlled by the opera- 
tor in exactly the same way as other 
vertical turret lathes. Various speeds 
and feeds can be easily obtained by 
simply moving manually - operated 
levers to their proper positions. Power 
traverse in any directian and through 
any required distance is accomplished 
by engaging the control lever. The 
turret may be indexed at will. The 
heads may be accurately positioned by 
means of the customary hand cranks 
and micrometer dials. In other words, 
the adition of Man-Au-Trol in no way 
detracts in the least from the manual 
control and operation of the machine. 

If approximately ten or more pieces 
are to be machined, the Man-Au-Trol 
may be set to control the machine 
throughout its entire cycle of opera- 
tion. Man-Au-Trol will control every 
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sequence of functions of which the ma- 
chine is inherently capable. To be ex- 
plicit, Man-Au-Trol controls the fol- 
lowing functions: Direction of feed 
on each head—up, down, in or out; rate 
of feed of each head—any one of 16 
feeds may be selected for each cut on 
each head, and may be automatically 
changed in the middle of a cut; direc- 
tion of power traverse on each head— 
up, down, in or out; indexing of tur- 
ret on each head—the turrets may be 
indexed at any time during the operat- 
ing cycle of the machine, provided the 
tool is not in cut, and may be indexed 
as many times as desired; and spindle 
speeds—spindle speeds may be changed 
automatically at any time during the 


operation of the machine. 

A COMPLETE new line of overhead type 
*“™“ portable spot welding units has 
been announced by Sciaky Bros., Chi- 
cago, Ill. Both pneumatic and hydrau- 
lic systems are available with trans- 
former ratings of 50, 75 and 100 kva. 
A variety of standard gun styles in 
both alligator and “C” types are de- 


‘ signed to fit nearly every application. 


Special emphasis is made on lightness 
in both gun and cable design. Spring 
type or pneumatic balancers are pro- 
vided for easy positioning of the gun. 

Transformers may be with or with- 
out tap switch. Electronic control 
units are available for control of weld- 
ing sequence, current interruption and, 
where desired, electronic control of 
welding heat. Unit may be permanent- 
ly suspended for production lines, or 
hung from any jib hoist, monorail, 
etc., for tack or structural welding on 
large assemblies. 

The hydraulic system makes efficient 
use of water with special fast-acting 





Sciaky overhead portable spot welding 
unit 





booster and electro-valve. 


in case ¢ 
leakage, the system is automatically x 
filled from same line supplying cooliy 
water to transformer, cables and gu 


NYDER TOOL AND ENGINEERING (9, 

Detroit, Mich., has designed a sp 
cial-purpose machine for boring, facin 
and tapping valve bodies of iro 
bronze or aluminum in a wide variet 
of shapes and sizes. 

The part is held in a fixture on; 
four-station trunion. The work-holdin 
device locates and clamps through 
two-jaw chuck actuated by two hydra 
lic cylinders for clamping and w 
clamping. 

Side housings each contain two iy 
dividually-driven and hydraulically fq 
tool spindles with brackets sliding 
hardened and ground ways.  Ead 
spindle has a variable speed d-c mote 





4 
4 









Snyder machine for boring, facing ang 
tapping valve bodies | 


to obtain maximum efficiency in the tof 
diameters used. Spindles are adjust 
able for speed independently througf 
electric rheostats. Hydraulic feed rat¢ 
are adjustable for each individual slid 
Tapping units are equipped with ij 
dividual lead screw and quick-chan 
pick-off gears for tool speed chang} 


Lead screws for various pitch threag 
are easily exchanged. E 

Left-hand housing carries an inde! 
ing trunion positioning mechanis} 


which is motor driven over a Genev 
index wheel. The coolant tank and hip 
draulic unit and motor generator Sf 
for variable speed spindle motors 4 
in the rear. 


aap ep PR TRIO 


He Van Norman Co., Springfield 

Mass., offers a new No. 3 horizon 
tal milling machine designed for f 
wide range of general purpose and orf 
duction milling. Its table is 14 in. lf 
64 in., permitting the handling of heavy 
work. A large-diameter fly whee} 
mounted on the spindle inside thy 
column, assures smooth, uniform 4 
plication of power to the cutter. Amon 
the new engineering and design fe 
tures incorporated in the new mille 
are a new column and base castim 
which is broader and heavier wil 
generous internal ribbing to assur 
rigid support for the heavy dull 
spindle transmission as well as th 
generously proportioned knee. 

The rigid ram-type overarm hé 

(Turn to page 114, please) 
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of Jr Jodlys Crankshaft Jobs 7 


jjusi 
roug 
rate 








slid @ The ‘‘old timer"’ pictured above was mighty good for its 

th inf day. On a crankshaft job one tool in a simple toolholder 
oe was then adequate. But feeds and speeds were unbelievably 
Ange slow ... rapid duplication of parts impossible. And skilled 
ready operators were essential. 


Consider, in contrast, today’s latest 2A or 3A Duomatic— 
Lodge and Shipley full automatic lathes. View at the right 
also shows a crankshaft job—with six tools cutting simul- 
taneously. Dual tool slides—-front and rear— operate singly 
or together, permit any combination of ‘‘in’’ or ‘‘out’”’ 
facing cycles, turning, boring or forming, without special 
attachments! Unskilled operators produce large or small 
lots with equal facility. 











fieli 

rizor ee : ?. . 

for If you have ‘‘antiques’’ or war-weary lathes call in L &S 

1 pr Engineers. A modern L & S Lathe can replace several of 

Se" these out-worn tools--give you production, accuracy, and 

in. bf 1 g - : Pp y Write on your company letterhead for detailed literature on the 
heavy ow costs never before possible. following: Engine, Tool Room, Automatic, Manufacturing, Oil 
whee! Country Lathes. 
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Improved Strut for Aircraft 


The L.C.N. strut, a recent develop- 
ment of the L.C.N. Corp., Middletown, 
Ohio, employs air, in addition to oil, 
to absorb the shocks of landing and 
taxiing. It is designed to maintain its 
own air pressure and to return any 
oil which might leak out around the 
piston. 

The air which performs a taxiing 
and landing service, and the oil for 
landing, are separate from each other. 
The sealing oil in the taxiing cylinder, 
as stated before, is automatically re- 
plenished when taking off and landing. 
The strut itself performs these func- 
tions of pumping its air and adjusting 





L.C.N. strut in drop-testing machine 


the pressure. The balance or equaliz- 
ing chamber controls the pressure and 
volume of air in the taxiing chamber, 
and by its volumetric capacity adjusts 
it to a predetermined weight capacity. 

The taxiing cylinder is so constructed 
that the air, which is _ harnessed, 
actually absorbs energy in landing and 
will not interfere with the smooth taxi- 
ing qualities of the plane. The strut 
is practically hollow in its entire 
length, except for the ram and ram 
tube, which takes care of the land- 
ing energy. 

The fact that the oil in the L.C.N. 
strut is under an exceptionally high 
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pressure at the moment of landing, 
heats the molecules and instantly thaws 
the oil fluid. Small ram diameters 
cause a higher resiliency of the oil; this 
assists in producing a lower gravity 
than the present-day struts, and har- 
monizes with the undisturbed resilient 
qualities of the air. 


Plastic Battery Container 


An all-plastic battery container, 
weighing less than ten pounds, which is 
being used to house the specially de- 
signed 12-volt storage battery used on 
the jet-propelled P-80 “Shooting Star,” 
recently was made available for gen- 
eral aircraft use. 

Fabricated of transparent “Lucite” 
methyl methacrylate resin, the con- 
tainer is easy to install and remove. It 
has good heat and acid resistance, ac- 
cording to the Electric Storage Battery 
Co., Philadelphia, Pa., the manufac- 
turer. The plastic offers a 20 per cent 
reduction in weight compared with 
aluminum and rubber, the usual mili- 
tary aircraft container materials, and 
is sturdy enough to withstand any 
shocks incident to normal handling. 

The complicated fabricating requires 
milling the plastic to an overall toler- 
ance of plus or minus 1/32 in. to in- 
sure a tight fit in the plane, with some 
component parts held to a tolerance of 
plus or minus 0.001 in. Side rails, used 
for sliding the battery into place, are 
constructed separately and cemented to 
the sides of the transparent housing. 
The makers of the batteries report they 
are now working on the problem of 
molding the entire nine and _ three- 
quarter pound container in one piece. 


Jack & Heintz to Make 
Aircraft Electric Motors 

Jack & Heintz, Cleveland, Ohio, have 
entered the aircraft electric motor field 


with the introduction of the first of a 
group of new lightweight continuous 





Jack & Heintz Model JH-13100 


motor 








duty geared electric motors. The 
units are being made available in siz 
ranging upward from one hp. 4 
though originally designed as airera 
pump motors, they are readily adap; 
able for many other similar applic 
tions in various sizes adequate to coy 
a wide field. 

The Model JH-13100 motor (illy 
trated), designed for 28-volt DC sy 
tems, is rated for continuous duty 
three hp with a speed of 3800 rpmyz 
the splined output shaft. This self 
cooled unit, developed to operate ef 
ciently at 40,000 ft altitude, weig) 
only 19% lb and occupies a cylindric; 
space approximately 6 in. by 10% i 

The electrical connector is AN type 
the drive and mounting flange is stand 
ard AND 10001-D2, and the crad 
support optionally employs the sam 
mounting bolt hole spacing. Furnished 
with prelubricated precision ball bea 
ings, the unit will operate efficiently i 
any mounted position. 


Spherical Bearings 


The Halfco spherical bearing, mad 
by Halfco-Engineers, Los Angele 
Cal., is now off the critical materia 
list and is available in any quantit 
to manufacturers of equipment or er 
gines using self-aligning bearings ¢ 



















Halfco spherical bearings 


Ee ER RE Te on TF 


rod ends with self-aligning bearing 
installed. 

The first two-piece self-aligning bea! 
ing to be produced, the Halfco spheric: 
bearing, is made from a_ one-piet 
bronze outer race into which is pre 
sure-inserted a hard-chrome plate ste 
ball. The Halfco spherical bearit 
can be used whenever alignment is cost] 
or impossible to attain, or wherevé 
rigidity is at a premium. 


Pressurized Connectors 


To meet the demands of higher alt 
tude flying where pressurized cabi! 
are required and for many other use 
improved pressurized receptacles |! 
both Cannon “AN” and “K” standa 
connector types, and in “AN” siz 
from 12S to 44 inclusive are offered 
the Cannon Electric Development © 
Los Angeles, Cal. Inserts are spun-l 
the shell with a special sealing washe 
However, the arrangements are limite 
to those carrying No. 20, 16 or 12 smal 
contacts only at the present time. 

Air leakage pressure tests for thes 
fittings conform to Sec. F-6n of th 

(Turn to page 112, please) 
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TAM OCT LAKME CLL 


COST LESS TO USE 








@ The postwar kitchen your wife's been There’s an idea here that can well be 
dreaming about probably will include a applied to your new or redesigned prod- 
. lot of Stainless Steel. Wisely, she knows ucts—whether they’re for household or 
til that Stainless gives her kitchen equip- industrial applications. Make them better 
: ment the gleam, the cleanliness and the at lower cost with easy-working Carpenter 
- deal long, rust-free life few metals can match. Stainless Steels. The first step is to take 
eric The trend toward Stainless in kitchens has advantage of the diversified experience 
ge been on for many years now—ever since of your nearby Carpenter representative. 
, aa Carpenter pioneered Stainless that costs Call him in to talk over your specific prob- 
anil less to use. That egg beater is a good lems today, or write us at the mill. 
costlf example of a utility item that can be made 
erevel inexpensively with Carpenter uniform and Thousands of designers and 


fabricators use our 98-page book 
“Working Data for Carpenter 
Stainless Steels’’ to obtain best 
results with Stainless. For your 
copy, jot a note on your company 
letterhead, indicating your title. 


Fee 
4} 4 


( arpenter STAINLESS STEELS Same 


BRANCHES AT Longer Produet Lig 
Chicago, Cincinnati, Cleveland, Detroit, Hartford, Sales Appeai 
St. Louis 


Indianapolis, New York, Philadelphia, Providence, 


ductile Stainless Strip. And hardware 
trim, refrigerator shelves, cutlery, nuts, 
bolts, etc., can be turned out faster, with 
fewer rejects, at lower costs with versatile 
Carpenter Stainless Steels. 
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Alloy Piston with 
Cast-In Steel Belt 


An alloy piston girdled by a cast-in 
steel belt is now being manufactured 
by Thompson Products, Inc., Cleveland, 
Ohio, for original equipment and re- 
placement applications. The belt, of a 
special alloy steel, circles the piston 
just above the pin bosses and is said to 





Thompson Steel-Belted piston 


control the piston so that it expands at 
the same rate as the cast iron cylinder 
block, throughout the range of engine 
temperatures. Because of this feature 
the steel-belted piston may be fitted 
more closely than conventional alloy 
types without danger of scoring or 
seizing, the maker claims. The piston 
is well ribbed and re-inforced, but 
simply designed. 


Rotary Files of Tungsten 
Carbide in Small Sizes 


Rotary files of solid tungsten car- 
bide are now being produced in ex- 
tremely small sizes by Lincoln Park In- 
dustries, Lincoln Park, Mich. These 
tools, known as Midget Carburs, are 
furnished in sets for tool room, die 
shop, pattern shop and general produc- 
tion use. The set consists of 12 tools 
in assorted shapes contained in a 
plastic case. 

In application, they serve as a re- 
placement for hand files and mounted 
grinding wheels in innumerable opera- 
tions requiring these tools. Their ex- 
treme hardness permits them to be 
used on practically any material, in- 
cluding hardened steel up to 65 Rock- 
well C. They are operated at speeds 
from 65,000 to 100,000 rpm. Sharp 
corners, forms and radii can always 
be maintained. On softer materials the 
same advantages are apparent, and in 
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Midget Carburs 


addition their life is said to be at least 
50 times that of steel files. 

The twelve tools produced for the 
standard set, and which may be pur- 
chased individually if desired, are 1% 
in overall with % in. diameter shanks. 


New Timken Rear Axles 





Two new 2-speed rear axles—the 
{-300 and U-300—are announced by 
the Timken-Detroit Axle Co., Detroit, 
Mich. The S-300 rear axle is intended 
for heavy-duty hauling on highways 
and city streets. Torque capacity is 
ample for modern high power engines. 
The U-300 rear axle is for off-the- 
highway operations, using the same en- 
gine torque, but where still greater 
load-carrying capacity is required. 

The S-300 and U-300 2-speed series 
are companion axles to the S-200 and 
U-200 hypoid-helical double reduction 
drive single speed axles previously in- 
troduced by Timken. Both types of 
final drives, the double reduction single 
speed and the 2-speed double reduction 
are interchangeable with each other in 
the same axle housing. 


The new S-300 and U-300 heavy-duty 
rear axles feature a new 2-speed 
hypoid-helical ‘double reduction final 
drive. It provides two efficient gear 
ratios in one final drive. The first step 
in gear reduction is obtained through 
a large diameter hypoid bevel gear and 
pinion. The second step is selective be- 





Gear assembly of the Timken S-300 
and U-300 double reduction rear 
axles 
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tween two sets of wide-faced helical 
spur gears—a “fast” and a “slow 
helical reduction. Gears are of specigl 
alloy steel with teeth carburized anj 
hardened. Gear ratios available a 
6.53 high-8.53 low. 

A feature of these new heavy-duty 
2-speed axles is the built-in Timke 
Easy Power Shift for vacuum or com 
pressed actuation. This mechanism e 
ables the driver to select the prope 
axle gear ratio—“fast” or “slow’—} 
means of a control on the dash. ky 
may shift from “fast” to “slow” axk 
speed or “slow” to “fast” in a split se 
ond—without de-clutching. The Eay 
Power Shift controls the movement 
a sliding clutch collar which engage 
one or the other of the two spw 
pinions. Final sliding of the clutd 
collar into engagement with “slow” q 
“fast” speed helical pinion is done }j 
a spring which provides a cushioniy 
effect. Correct spring pressure insur 
positive engagement with no undesit 
able shock loads on the gear teeth. Th 
power for shifting axles ratios is fu 
nished by a vacuum or compressed ai 
power chamber front-mounted on th 
axle, operating through a bell crank itffhe js, 
side the housing. All moving parif}oseq 
are enclosed and require no lubrieing y 
tion, lected 

Axle housings in both axles am#yy g 
similar in design. The U-300 axle habe pot 
larger housing sections for its greatebision 
load-carrying capacity. Any 1 

Operators have a choice of tWihroact 
brakes—Timken “P” power brake fa) 
“DP” Dual Primary hydraulic brakfent j 
to ac 
band 
run it 
e sa 

For dependable lubrication from 13 fFake ¢ 
to 176 F at all speeds up to 3600 rpye sou 
and for horizontal or vertical oper}#or G 
tion, an improved grease for ball anton 
roller bearing motors is announced bgpnten 
the Westinghouse Electric Corp. ade 

Available in a new eight ounce nasqg In| 
type tube, the grease is said to Wpegoti 
stable, highly resistant to oxidatiol vould 
and to remain in a bearing for an if nles: 
definite period without drying out, calf able 
. P pband 
ing or separating. The new tube 
designed for easy and economical usgpyases 
It has a large opening in the long nasgpUtur 
spout which fits into a %-in. Pi) rodu 
coupling, and a key with which to wingpne, | 
and exert pressure from the bottom qp’e v 


the tube. Prices 
he tube iter 
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Grease for Ball and 
Roller Bearing Motors 











Goodrich Spark Plugs 


A new line of spark plugs is beil 
manufactured and distributed undé 
its own brand name by the B. F. Goof 
rich Co. The line includes 11 types! 
plugs for commercial use. 

In its announcement notice, B. 
Goodrich declared that the line was * 
leased to the public only after month 
of research and testing during whit} 
every part of the plug was subjecte 
to intense study before being placed 4 
the product. Featured is a pre-testimt 

(Turn to page 69, please) 
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“qWith Strike Under Way, GM Stands 


it jrm on Basic Issues Involved 


gagdforporation Refuses to Back Down on Its Position in 
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Rejecting a union proposal for arbi- 
ration by a three-man board and later 
NSU@urning down an offer to resume 
idesitfegotiations, GM has indicated that it 
i. Thifoes not intend to back down on its 
IS fur bosition in regard to profits and prices 
ed aif relation to setting wage rates. Spe- 
Qn th ifically, the union had proposed that 
ink iffhe issue be submitted to a board com- 
PallMosed of a representative from labor 
ibricind management and a chairman se- 
ected by both. The board would have 
ull access to the books and records 
bf both parties and would render a de- 
ision final and binding on both parties. 


S an 
cle ha 
rreate 
_ [Any wage increase would be made re- 
{ tWiroactive to August 18. 
ake () Harry W. Anderson, GM vice-presi- 
brak#ent in charge of personnel, stated that 
to accept the demand would be to 
bandon the rights of management to 
un its own business. It would mean, 
e said, that an outside party would 
1 13 Fake over the determination of what is 
0 rp} sound financial and economic policy 
operspor GM. He also pointed out that the 
11] angPnion obviously knew its proposal was 
ced la@mntenable, so that the offer was not 
| ade in good faith. 
> nasfy In turning down the offer to resume 
to Wpegotiations, Anderson stated that it 
datiogg”ould be useless to reopen discussions 
an i#nless the union modified its unreason- 
it, cable 30 per cent pay demand and 
tube MPbandoned its efforts to negotiate 
al usgg’ages on the basis of past or assumed 
» nasgeuture profits and selling prices of the 
. Dip roduct. It should be clear to every- 
‘o wilgpne, he said, that GM will not negoti- 
tom @pte with the union regarding selling 
Prices and profits. Thus, one week 
iter the strike was called, the Corpora- 
Hon was standing firm on the basic 
ssues involved in the struggle. 

At the end of November the role of 
overnment in the dispute was still un- 
ertain. It appeared, however, that 
fome effort should be made by the De- 
partment of Labor to bring the two 
p. Wepatties together for talks in Washing- 
vas 148°", but there is now no indication that 
month anything further than that can or will 
- whic? done. 
pjecte The strike has closed 80 of the 103 
aced if Plants throughout the country and 
testinge’Volves directly 175,000 production 
orkers. Also involved are an unde- 

‘rmined number of salaried workers 
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Regard to Profits and Prices in Relation to Wage Rates 


kept out of plants by picket lines, so 
that an overall estimate would put at 
225,000 the number of persons thrown 
cout of employment by the strike in GM 
alone. As the strike is prolonged, the 
number will increase steadily as parts 
plants close down and other automobile 
plants dependent on GM for parts are 


forced to suspend operations. Although’ 


other car manufacturers who had 
started production still were operating 
at the end of November, it appears 
certain that all of them, except possibly 
Ford, will have to close sooner or later 
if the strike continues. Most compa- 
nies reported they could run until the 
first of the year on present stocks, but 
were uncertain how long after that they 
could continue. 

Suppliers strikes halted most produc- 
tion departments at Ford for several 
days late in November, and the outlook 
for continued production is not good. 
The UAW-CIO promised to discuss 


anNnDUSTRY, 


strikes in plants supplying Ford, but 
to date has not made much progress. 
At the time of the curtailment at Ford, 
15 suppliers were down with strikes, 
and many other reported they did not 
have enough men to maintain produc- 
tion at adequate levels. 

Labor observers in Detroit do not 
look for any industrial peace for a 
long time to come. The GM strike may 
last for a long time, but even if it is 
short there still is plenty of trouble 
ahead with labor in both the automotive 
and the supplier industries. Steel 
workers are demanding a raise, glass 
strikes are in progress, stoppages exist 
in the bearing industry, and all down 
the line there is unrest and potential 
trouble. The production of new cars 
on anything like the scale predicted 
three months ago for early 1946 now 
appears to be far in the future. 


General Tire Buys 
Pennsylvania Rubber Co. 


The Pennsylvania Rubber Co., sev- 
enth in sales volume in the tire indus- 
try, has been purchased by the General 
Tire & Rubber Co. The Pennsylvania 
line of tires will be retained, as will 
the executive force and the dealer or- 
ganization, according to William 
O’Neil, General Tire president. 


Enlargement Program Will Provide More 
Facilities for Production of Flat Steel 


By W. C. Hirsch 

Coming at a time when uncertainty 
of the outlook obscured all market visi- 
bility, announcement by the leading 
steel producer of an extension program 
aimed at a considerable increase in 
rolling mill facilities for the produc- 
tion of automobile sheets and other flat 
steel chiefly consumed by automotive 
manufacturers has enhanced confidence 
in the metal market’s long-range pros- 
pects. Contemplated are structural 
and mechanical additions and improve- 
ments which makes possible an increase 
in cold rolled steel output to 232,600 
tons a year. 

Perhaps more significant than the 
increase in tonnage output is the fact 
that this major enlargement program 
is concentrated on providing the auto- 
motive industries with more ample sup- 
plies of this particular steel, scarcity 
of which has added considerably to 
consumers’ troubles. The mechanical 
design of the new mills will be such 
that they can easily be converted to 
the production of plates to take care 


of marine requirements, should the 
need for such arise. No one can fore- 
tell how competitive conditions in the 
steel ‘market will shape up when the 
full effect of the pent-up demand for 
cars and trucks makes itself fully felt 
in a scramble for sheets and strip. It 
seems reasonably certain, however, that 
to make up for profit opportunities that 
were lost because of price control, all 
semblance of price wars will have to be 
averted. Ability to make shipments 
within a reasonable time will be the 
principal competitive weapon for a long 
time to come. 

Because of the continuing shortage 
of the right sort of labor for manning 
sheet mills, backlogs have had to be 
further extended and some mills have 
been unable in recent weeks to accom- 
modate even their pre-war customers 
with promises of earlier than late first 
quarter 1946 deliveries. Obviously, en- 
largement of capacity for the produc- 
tion sheets is hardly likely to have any 
untoward effect on the price set-up in 
this specialty field. 
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Packard Line for 1946 


’ Following the initial announcement 
of the Packard Clipper 8 and the 
DeLuxe Clipper (AUTOMOTIVE and 
AVIATION INDUSTRIES, Nov. 15, 1945), 
the Packard Motor Car Co. states that 
the complete Packard line for 1946 will 
be in production in January. It will 
be available in the following models 
and body styles: 

Clipper Six—120 in. wheelbase—6- 
pass., 4-door sedan and club sedan. 

Clipper 8—120 in. wheelbase—6- 
pass., 4-door sedan and club sedan. 

DeLuxe Clipper—120 in. wheelbase— 
6-pass., 4-door sedan and club sedan. 

Super Clipper—127 in. wheelbase— 
6-pass., 4-door sedan and club sedan; 
148 in. wheelbase—8-pass., 4-door sedan 
and limousine. 

Custom Super Clipper — 127 in. 
wheelbase—6-pass., 4-door sedan and 
club sedan; 148 in. wheelbase—8-pass.., 
4-door sedan and limousine. 

Three basic engines are offered for 
the 1946 models. The engine for the 
Clipper six is L-head, 6-cyl., 3%-in. 
bore by 4% in. stroke, 245 cu in. dis- 
placement, rated 105 hp at 3600 rpm 
with compression ratio of 6.71 to 1. 
It has autothermic aluminum alloy pis- 
tons and cast iron head. 

The Clipper 8 and DeLuxe Clipper 
engine is L-head, 8-cyl., in-line, 3%4 in. 
bore by 4% in. stroke, 282 cu in. dis- 
placement, rated 125 hp at 3600 rpm 
with compression ratio of 6.85 to 1. 
It is fitted with autothermic aluminum 
alloy pistons and cast iron head. 

All models of the Super Clipper and 
Custom Super Clipper have the same 
engine—L-head, 8-cyl., in-line, 3% in. 
bore by 4% in. stroke, 356 cu in. dis- 
placement, rated 165 hp at 3600 rpm 
with compression ratio of 6.85 to 1. It 
is fitted with autothermic aluminum al- 
loy pistons and cast iron head. 

An overdrive transmission is offered 
as optional equipment on all models. 


Ford Truck Output 
Reduced Two-Thirds 


Ford Motor Co. has reduced* truck 
production about two-thirds following 
refusal by Kelsey Hayes Wheel Co. to 
furnish original equipment components 
at present ceiling prices. Output has 
been cut from 662 trucks a day to 220. 
Kelsey-Hayes said the decision was 
made because of OPA delay in acting 
on a petition for price relief or outright 
suspension of price controls over origi- 
nal equipment. Ford has been trying, 
without any apparent success, to find 
an alternate source of supply. 


New Corporation Takes Over 
Cincinnati Lathe & Tool Co. 


Incorporation papers were filed in 
Columbus, Ohio, for a new Cincinnati 
concern, Cincinnati Lathe & Tool Co., 
with an authorized capital of $100,000. 
The new company has acquired the 
land, buildings, machinery, designs, 
inventory, unfilled orders, and trade 
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name of the Cincinnati Lathe & Tool 
Co., Oakley. 

The new company is a subsidiary of 
the Cincinnati Milling Machine Co., but 
will be entirely independent in opeia- 
tion. 


Republic Aviation Buys 
Aircooled Motors Corp. 


Republic Aviation Corp. has entered 
into agreement to purchase outright 
the Aircooled Motors Corp. of Syra- 
cuse, N. Y., according to an announce- 
ment made by Alfred Marchev, Repub- 
lic president, and confirmed by Carl F. 
B. Roth, president of Aircooled Motors. 

Purchase for $1,500,000 of Aircooled 
Motors brings to Republic all rights for 
manufacture of the Franklin airplane 
engine, used by the Army during the 
war and scheduled to be used in many 
postwar light planes. The Republic 
Seabee, a four-place amphibian per- 
sonal plane being built by the parent 
company, will be powered by a Frank- 
lin 212-hp engine. 

Mr. Marchev will become chairman 
of the board of Aircooled Motors Corp., 
with Mr. Roth remaining as president. 


Indianapolis Speedway Sold 


The Indianapolis Speedway, long con- 
sidered a proving grounds for automo- 
tive developments, has been sold by 
Capt. Eddie Rickenbacker to Anton 
Hulman, Jr., Terre Haute, Ind., finan- 
cier. Purchase price is reported to be 
$750,000. Rickenbacker stated that he 
was disposing of the track because his 
duties as president of Eastern Airlines 
prevent his giving the plant the atten- 
tion it requires. 

Wilbur Shaw, who won the 500-mile 
race three times, has been named by 
the new management to be president 
and general manager. T. E. (Pop) 
Myers will remain as vice-president. 
The track will holds its first race since 
1941 next May 30. The track is re- 
ported to be in good condition, but the 
stands will require extensive repairs 
after five years of idleness. 


PUBLICATIONS 


A new 28-page book, Bulletin C9-1, de- 
scribing P & H Grab Bucket Cranes, has 
been issued by the Harnischfeger Corp. 
Construction details are given and various 
industrial applications are illustrated.* 

Resistoflex Corp. has announced a new 
16-page illustrated catalog describing the 
Vulmaster, an automatic vulcanizing ma- 
chine. The catalog provides a complete de- 
scription of the Vulmaster, with photo- 
graphs of the machine in operation.* 

Selecting the Right Thermosetting Mold- 
ing Material is the title of a new 36-page 
booklet issued by. Bakelite Corp. It is writ- 
ten as a companion piece for their new 
technical film, Bakelite Plastics—Selecting 
the Right Thermosetting Molding Material. 
The illustrated booklet, which expands and 
explains the subject matter of the film, is 
designed as a study booklet for the foreman, 















































molder, engineer, designer, executive , 
plastics student. The booklet includes 4 
Thermosetting Plastics Comparator, q Spe 
cial chart which shows the complex relatiy 
values of the various phenolic and up 
molding plastics.* 

An informative folder, describing py 
Cell-O’s facilities for manufacturing pp 
duction parts and unit assemblies, is ot 
fered by the Ex-Cell-O Corp. Of speci, 
interest are its graphic interior phot 
graphs of Ex-Cell-O’s production depart 


ments, showing the machinery used } 
parts output.* 
Bulletin No. 24 on ODurite resins f 


plaster of paris induration has been isgug 
by Durite Plastics, Inc. Mixing proceduy 
is described and tables show various fo 
mulas and how they increasse physic; 
strength and chemical resistance of t 
plaster cast.* 

Bulletin No. 56, describing McKiernan 
Terry Blacker Power Hammer, has bew 
issued by the McKiernan-Terry Corp, | 
gives detailed description of the hammer 
design and construction with its specific 
tions, supplemented by a concise tabulate 
list of the advantages and savings claimeé 
for it. Photographic views of the hamme 
in several positions are shown.* 

Ampco Metal, Inc., has issued Bullet 
58, Ampco Metal in Dies, which describ 
and illustrates the use of aluminum bron 
alloy for die service. Topics discussed a 
the factors necessary for good forming anf 
drawing die metal. Illustrations of di 
and products formed by Ampeco dies ar 
included in the bulletin.* 

Snap-On Tools Corp. has issued an at 
tractive 25th Anniversary booklet coverin 
its Snap-On Wrenches and_  Blue-Poin 
Mechanics Tools. It is designated as Cats 
log Q and illustrates, describes, gives pric 
and specifications for general tools in set 
and various types of wrenches, pliers, sey 
vice tools, pulling equipment, electric drill 
etc.* : 

A new catalog No. 
issued by the Heavy Machinery Div. | 
The Cleveland Crane & Engineering ( 
describing Cleveland Steelweld Bendin 
Presses and Bulldozers. Details of co 


2010-B has_ bee 


struction are illustrated and tables of 4 
mensions and specifications ineluded. Dat 
is also provided on special bed and ra 
designs.* ; 


A revised edition of The American Ling 
a 24-page reference catalog of the enti 
line of products manufactured by America 
Foundry Equipment Co., has been ft 
leased.* 


A new Vanadium-Alloys Steel Co. book 
let describing the company’s complete lit 
of high speed tool bits and Lamite Cuttin 
Tools has just been published. The fin 
section of the bulletin is designed to sim 
plify the selections of the proper hit 
speed steel bit for any application and I! 
cludes descriptions of Vanadium’s Red Ci 
Superior, 6-6-2, E.V.M., Red Cut Cobal 
Neatro, Victory Cobalt and Vasco M: 
The second section gives complete deta! 
on Lamite cast alloy cutting tools.* 

A new 24-page bulletin containing 4a! 
and descriptive information on the col 
plete line of portable, a-c test sets fro! 
2000 to 150,000 volts, has been announce 
by the General Electric Co.* 

A new illustrated catalog on Rapid- Whe 
Gravity Conveyors has been published t 
The Rapids-Standard Co., Inc. It contalt 
information concerning construction fei 
tures and uses of the 8 Rapid-Wheel Co 
veyor models available, together with co 
plete specifications and data on standé 
accessories manufactured for use with 
conveyors. It also shows on-the-spot ph 
tographs of the conveyors in action on 4 
types of conveying jobs.* / 

Sciaky Bros. has issued Bulletin 12% 
on its OWH Series of hydraulically oP 
ated portable spot welders.* 















* Obtainable by subscribers within the United oe 
through Editorial Dept., AUTOMOTIVE and ee 
publications, be sure to give date of the issue #0 
the announcement appeared. your name and @ 


company connection ard title. 


AUTOMOTIVE and AVIATION INDUSTRIEG Dec 






































ive ( 
es th 
a Spe 
elatiy 
1 urg 


E Ey 
E pros 
is of. 
specia 
Photo 
lepart 
sed iy 


Ns fy 
issued 
cedun 
1s for 
hysic¢ 
of th 


ernan 
S bee 
rp. | 
nmer 
Cifica 
vulate 
laime , 
ammeé * 8c. gm BS ee : el 


sulleti 
scrib 
bronz 
ed ar 
ng an 
of di 
es ar 


an at 
yverin 
2 - Poi 
; Cata 


“ini Check Ex-Cell-O’s 
«| Capacity for the 
vl Mass Production 
- of Precision Parts 


































. book 
ate lir 
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PERSONALS 


Recent Appointments Among Automotive 
and Aviation Manufacturers: 


Eaton Manufacturing Co., Eaton Foundry 
Div., Edward C. Hoenicke, Gen. Mgr.; Wil- 
cox-Rich Div., Sidney Oldberg, Executive 
Engineer. 

Bendix Aviation Corp., Eclipse Machine 
Div., Maurice P. Whitney, acting Gen. 
Mer.; Bendix Products Div., M. E. Hick- 
man, Division Sales Staff. 

Graham-Paige Motors Corp., Warren City 
Mfg. Co. Div., Harold E. Bliss, Asst. Sec- 
retary and Asst. Treasurer in chg.. of Fi- 
nancial Dept. 

The Glenn 
Sales Group, 
neer of new 
transport. 

Stewart-Warner Corp., Heater Plant, 
Lewis A. Rodert has joined research staff. 

Young Radiator Co., William J. Schlap- 
man, Adv. and Sales Promotion Mgr. 

General Motors Corp., Accessory Divi- 
sions Group, F. L. Burke, executive in 
charge. 

Allegheny Ludlum Steel 
Floyd, Manager of Sales, 
carbide alloy sales div. 

General Motors Corp., Pontiac Motor 
Div., Lieut. Commander Paul R. Warmee, 
to newly created post of Advertising and 
Sales Promotion Mer. 

Hughes Aircraft Co., 
wick, General Sales Mer. 

Carboloy Co., Inc., Donald L. Schwartz, 
Research Metallurgist. 

Wagener Electric Corp., J. D. Eby, elected 
Secretary in addition to his present post 
of Manager of Purchases. 

Standard Oil Co. of N. J., John B. Tuttle 
and Charlies W. Bohmer, Asst. Mers. of 
Sales Engineering Dept. 

Bell Aircraft Corp., John Snure, 
Director of Public Relations. 

Gar Wood Industries, Inc., Lt. Com- 
mander Herbert F. McClure, Sales Engineer 
of Hoist and Body Div. 

White Motor Div., William J. Cumming, 
Supt. of Field Service Operations. 

Sperry Gyroscope Co., P. R. Bassett, 
elected President. 

Continental Motors Corp., Aircraft Div., 
William Wiseman, Asst. Chief Engineer. 

Douglas Aircraft Co., Cliff Johnson has 
joined publicity dept. 

Kaiser-Frazer Corp., Edgar Kaiser, elect- 
ed a member and vice chairman of the 
Board of Directors. H. C. McCaslin, elected 
Vice-President and a Director. 

Northrup Aircraft, Inc., Frank W. Jones, 
head of Light Metals Products Div. 

Mack-International Motor Truck Corp., 
Lt. Col. H. P. Valentine, Mgr. of Dealer 
Sales and Operations. Major F. R. Nail, 
Asst. to the Chief Engineer in chg. of High- 
wavy Truck Develonments. 

Westinghouse Electric Co., Motor Div., 
Welding Dept., Charlies H. Jennings, Engi- 
neering Mer.; John H. Blankenbuehler, 
Mer. of Arc Welding Apparatus, and E. 
Hill Turnock, Jr., Mer. of Arc Welding 
F'ectrodes. 

Casco Products Corp., Jack Schenberg, 
Director of Merchandising. 

Fairmount Tool & Forging Co., 
Spuhler, General Sales Mer. 

Greer Hydraulics, Inc., Carl J. Snider, 
Chief Engineer in chg. of development of 
aircraft hydraulic testing machines and 
maintenance equipment. 

Ellinwood Industries, LeRoy Barrett, Ex- 
ecutive Engineer. 

Reynolds Metals Co., Aluminum Div., 
Albert H. Chariton, Sales Mer. 

Radio Receptor Co., Inc., New Selenium 
Rectifier Div., Julian Loebenstein, Sales 
Mer. 

The Glidden Co., W. R. McKenney, In- 
dustrial Sales Promotion Mer. 

Kropp Forge Co., James E. Sweeney, 
Vice-Pres. and Gen Sales Mer. 


L. Martin Co., Commercial 
M. M. Maxfield, Sales Engi- 
Model 202 passenger luxury 


Corp., P. E. 
newly created 


Hugh McL. Fen- 


Jr., 


Ernest 


34 


The Teleoptic Co., 
shin, Gen. Sales Mer. 
The Protectoseal 

Sales Mer. 

Rheem Research Products, Inc., Clarence 
H. Sample, Chief Engineer. 

National Malleable and Steel Castings 
Co., Sharon Works, Paul E. Tamplin, Mgr. 

General Controls Co., Refrigeration Div., 
J. M. Schlemmer, Divisional Sales Mer. 

National Motor Bearing Co., Arrowhead 
Rubber Co., Earl F. Boyes, Sales Mgr. 

Snyder Tool and Engineering Co., Larry S. 
Andrich, Vice-Pres. and Gen. Mgr. 

Lynch Mfg. Corp., G. C. Davis, 
Engineer. 

Atlas Powder Co., Explosives 
Weston G. Frome, Gen. Mer. 

Donaldson Co., Inc., John C. Enblom, 
Pres. and Gen. Megr., St. Paul Plant. 

Allis-Chalmers, Basic Industries Dept., 
G. V. Woody, Mer., succeeding R. C. New- 
house. 

Carbide Die and Mold Co., William C. 
Uecker, Treasurer and Sales Mer.; Ernest 
G. Merlin, Secretary and Sales Represent- 
ative. 

Caterpillar Tractor Co., Adv. Dept., Gor- 
don W. Monfort, Director of News Bureau. 

Aireon Mfg. Corp., Hydraulic Div., Ralph 
E. Middleton, Gen. Mer. 

The Keystone Alloys Co., John E. Nipar, 
Mgr. of Sales and Distribution for Pow- 
dered Metals and Powder Metallurgy Parts. 

The Acklin Stamping Co., F. Cyril Green- 
hill, President and Director; Alvin E. See- 
man, Exec. ‘Vice-Pres., Treasurer and 
Director; Harry F. Smith, Vice-Pres. in 
chg. of Mfg.; George J. Bleim, Vice-Pres. 
in ehg. of Purchasing; George F. Medill, 
Secretary and Director; Dewitt L. Mielke, 
Asst. Treas. and Asst. Sec., and Roy W. 
Kraft, Director. 


Major Matt R. Kor- 


Co., John W. Mock, 


Chief 


Dept., 


— 


Sun Oil Division to 
Conserve Gas Resources 


Appointment of James E. Pew as 
manager of a new Division of Natural 
Gas and Natural Gasoline was an- 
nounced by J. Edgar Pew, vice-presi- 
dent of Sun Oil Co. The new division, 
which will function as a part of the 
Company’s production department, was 
created as a further development in an 
aggressive program for the conserva- 
tion and efficient utilization of gas 
resources. 

Simultaneously, the new manager an- 
nounced the appointment of Charles E. 
Webber as his assistant. Their head- 
quarters will be in Philadelphia. 

The appointments do not involve any 
changes in local management. 


Aeroproducts Propellers 
Used on New Plane 


Aeroproducts propellers have assign. 


ments on another new airplane, accord.f 


ing to an announcement by W. J, 
Blanchard, general manager of Aero. 
products Division, General Motor; 
Corp., at Vandalia. 


The plane is the new Navy fighter, 
XF-8-B1, built by Boeing at Seattle 
Wash., with a dual rotation Aeroprop 
as the medium of propulsion. This big 
single-engine fighter carries over 600) 
lb of bomb and torpedo load and flies 
at between 400 and 500 mph. 


CALENDAR 


Conventions and Meetings 


SAE Natl. Air Transport Engineering 
Meeting, Chicago, Ill. Dec. 3-5 
Natl. Assoc. of Manufacturers, New 
York City; x0olden Anniversary 
Congress 
Miami All American 
Miami, Fla. 
SAE Annual Meeting and Engineering 
Display, New York, N. Y. Jan. 7-ll 
Plastics Exhibit, Detroit 
American Society for Metals, 
land-Natl. Metal Show 
American Society for Testing Materi- 
als, Pittsburgh Spring Meeting 
Feb. 
Pan-American Aircraft Exposition, 
Dallas 
American Management Association, At- 
lantic City, N. J., Packaging Expo- 
sition Apr. 2-5 
SAE Natl. Aeronautic Meeting, New : 
York, N. Y. Apr. 3-i 
Midwest Power Conference, Chicago 
Apr. 3-i 
American Society of Tool Engineers, 
Cleveland Tool Engineers Exposi- 
tion Apr. 8-22 
Natl. Assoc. of Corrosion Engineers, 
Kansas City, Mo., Annual Meeting 
and Convention May 7-$ 
Associated Business Hot 
Springs, Va., 


Air Maneuvers, 


Cleve- 


Papers, 
Spring Meeting 
May 

American Society for Testing Materials, 
Buffalo Annual Meeting _ 


wored 


British Car in Lowest-Price Class 


This “People’s Car,” 
the Kendall, is pow- 
ered by a three-cyl, 
radial, 700-cc, air- 
cooled engine, lo- 
cated over the rear 
axle. Hydraulic buf- 
fers are used in 
place of springs on 
the independently- 
sprung rear wheels. 
The engine, which 
develops approxi- 
mately 20 hp, is 
cooled by air taken 
through the grille 
and passed along a 
duct below the body. 
The maker expects 
to sell the car for 
about 100 pounds. 
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HAYMES JENKINS 


FF” a third of a century Auto-Lite has been building 
- automotive electrical systems. The dependable 
service delivered by this equipment is evidenced by the 
fact that one in every two car makers today specify 
electrical systems built by Auto-Lite. It is this 
acceptance, built on outstanding performance, which 
has made Auto-Lite the world’s largest independent 
manufacturer of automotive electrical equipment. 


THE ELECTRIC AUTO-LITE COMPANY 
TORONTO, ONTARIO TOLEDO 1, OHIO 
Buy More Bond: 


AUTO-LITE MEANS THE LIFE-LINE OF YOUR CARS, TRUCKS, BUSES 
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Du Pont Not a Stockholder 
in Farbenindustrie 


According to E. I. du Pont de Ne- 
mours & Co., recurring reports from 
Germany giving the impression that the 
Du Pont Co. is a substantial stock- 
holder in I. G. Farbenindustrie are 
entirely incorrect. The Du Pont Co. 
states that it has no investment what- 
ever in I. G., or any of its subsidiaries. 

The latest of these reports is a state- 
ment attributed to Colonel Edwin S. 
Pillbury, identified as Farben industry 
control officer in Germany. 

The only stock interest Du Pont ever 
had in I. G. Farben, in fact, came as 
a result of an investment of $1,785,522 


made in 1925 in the stock of two Ger- 
man explosives firms, Dynamit A. G. 
and Koln-Rottweil, which later were 
merged with or came under the control 
of I.G. The Koln-Rottweil shares were 
converted into I. G. shares. The in- 
vestment was later increased, by the 
exercise of purchase rights, to a total 
of $2,395,316, which was approximately 
one-half of one per cent of the issued 
shares of that company. 

Du Pont began disposing of its in- 
vestments in I. G. in 1933. Sale of its 
whole remaining I. G. investment was 
authorized by Du Pont in 1934. This 
proved difficult because of currency 
regulations and blocked mark require- 
ments. The I. G. stock was, however, 
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fully disposed of in 1940, at a !oss, 
$671,406, and the Dynamit A. ¢ "i 
shares, sold at the same time, wey 
liquidated at a loss of $534,359. 






Westinghouse Building 
Gas Turbine Engine Plan: 


The new plant and research labore 
tory, now being built at Lester, Pa., }j 
the Westinghouse Electric Corp, jy 
conjunction with the U. S. Navy fy 
the engineering and manufacture ¢ 
gas turbine engines of the jet and pr 
peller propulsion types, will represen 
an investment of $10 million and ar 
expected to be completed early in 1944 
according to George H. Woodwari 
manager of the Westinghouse Avia. 
tion Gas Turbine Division. The plan 
is designed to produce from $10 nil. 
lion to $15 million worth of aviatiof 
gas turbine engines per year when opp 
erating at maximum capacity. Both 
commercial and military engines will hk 
produced there. 

The $3 million engineering laboratory 
is to be devoted exclusively to the de 
velopment of gas turbines. It is now 
being equipped to develop and test 
separately the major components of the 
engine. 

The Westinghouse quantity produc 
tion program was originally scheduledf 
to start about the middle of 1946 andj} 
this production program still stands, 
company officials state. At present theft 
division has 1100 employes and by thefj 
end of 1946 it is expected that employ-f 
ment will be 1500 to 2000. 
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Fatigue Damage 


(Continued from page 24) 





and still not fail when “run out” at 
the endurance limit. The normal scat- 
ter in fatigue testing, however, ac-)) 
counts for this behavior in occasional 9 
specimens. 

















on 

The accuracy of test results is par- ij 
ticularly important in attemtping to i 
establish damage information. Small 
inaccuracies in loading (which are not 0 
so likely in rotating beam machines, . 
but are very common in axial-loading of 
types) will result in very large varia- isl 
tions in the number of cycles to fail- 
ure. Considering the usual large scat- su 
ter, the results obtained in the tests of 
Tables I and II are felt to be both ac- 
curate and significant. The average F ¥ 

Ine for =—"- is 1.015 for the 2p ™ 
value or 2 ie i ey fi 
specimens. The maximum and min f ~ 
mum values are 1.45 and 0.61, respec- § 
tively. Inspection of an S-N curve on d 
which are plotted actual test points f - 





will show that the scatter of these 
maximum and minimum values is not 
excessive (see Fig. 158, page 202 of 
Ref. 2). 







Sample Analysis 
The problem is to find the expected 
life in hours of a hydraulic pressure 
unit. ; 
Assume that the pressure vessel }§ 
(Turn to page 58, please) 
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These 3”x 15x %"’ Cold Rolled Steel Punchings are ground 
on a No. 16-A Blanchard Automatic Grinder to very close 
limits and with high production. 

In 2 roughing operation and with one pass under the wheel, 
014” of stock is removed. A finish operation grinds to limits 
of +.0005’”. Production is 235 pieces per hour completely fin- 
ished, which involves the grinding of two sides twice or 940 
surfaces per hour. 

The No. 16-A Blanchard Automatic Grinder is ideal for 
quaniity production of small parts. It grinds continuously 
with a wheel that is set and automatically maintained at a 
fixed height. The operator has only to load the work on the 
magnetic chuck or fixture. Unloading is automatic, and if 
desircd, attachments can be supplied for demagnetizing and 
washing the work as it leaves the grinder. 
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Production / 
Adaptability 
Fixture Saving 





Operation Saving 


Material Saving 
Fine Finish 
Flatmess 

Close Limits / 


Send for your free copy of 
Work oe on ao 
chard”, third edition. This 
new book shows over 100 
actual jobs where the Blan- 
chard Principle is earning 
profits for Blanchard owners, 


The BLANCHARD macHINE COMPANY 


64 STATE STREET, CAMBRIDGE 39, MASS., U.S.A. 
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made of aluminum alloy and operates 
from 1500 to 3000 psi during part of 
its operation and from 600 to 3000 psi 
during the remainder. The system op- 
erates at 20 cpm under accelerated test 
conditions and 60 per cent of these 
operating cycles are of the former type. 
At 3000 psi pressure, the maximum ten- 
sile stress is known to be 35,000 psi in 
the critical region. 


nm = 0.6 X 20 = 12 cpm 
no = 0.4 X 20 = 8S ecpm 
Now from an S-N curve for the ma- 


terial in question (values are assumed 
for this example), 


N, = 1,000,000 cycles to failure at 35,000 
psiand R = +0.50. 


Nz = 215,000 cycles to failure at 35,000 
psi and R = +0.20. 





And since failure occurs at = ~— = | 
the pressure unit can be expected h 


1 
a ey 
ail In 49 x 10" X 60 


= 340 


hours of continuous operation undef 


these accelerated conditions. 
Of course for an actual case. then 
are several problems which arise t 


make the determination of fatigue lif 
anything but simple, such as the ex— 


ample that is illustrated. The dete. 
mination of the working stress ani 


number of cycles of operation is usually} 





Now R 1500 4 070 
Now R, = ——— = f 
‘ n 
3000 Now, awe + — = one = portion of 
600 mal N2 me 
and R, = 3000 * + 0.20 total life consumed per minute of operation. 
Also, n; + m2 = 20 cpm or % + 7. = 0.49 « 1074 
or effectively, 100 X 104 21.5 & 104 





a difficult matter, involving precise in} 
strumentation and careful experimenta : 
work or a very careful evaluation of 
service experience and the other fac} 











THIS REVOLUTIONARY NEW 
METHOD of dressing grinding 
wheels, with its much greater 
accuracy and increased speed, is 
taking industry by storm. 


Perfex is especially pleased to 
announce that we can now fur- 
nish you crusher rolls (both 
thread and form) made to your 
own specifications. 

















Perfex is also prepared to offer you Car- 
boloy or high speed steel circular, flat 


Typical crusher roll shown above, will 
dress your grinding wheel in a fraction 
of the time previously required and with or dove-tail forming tools such as those 
greater accuracy. shown above. . 


if you are not already familiar with the story of crush dressing 
of grinding wheels, we will be glad to answer your questions. 
Write us today or ask for quotations. 


PERFEX GAGE & TOOL COMPANY 


3601 GAYLORD AVENUE DETROIT 12, MICHIGAN 
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_S. Timoshenko and G. H. 





tors that can be determined. 


particular part in question. 


terial can be used. 
An actual problem involving alumi. 


num hydraulic pressure accumulator} 
has been successfully solved by the} 


procedures outlined. The accumulaton 
were made of forged 14ST aluminum 
alloy, for which basic material S-N 
curves were available. 


the accumulators indicated 


the same maximum stress might be 
causing premature failures. Analysis 
of the various possibilities for fatigue 
failure in the different type systems 
in which the accumulators were used 
indicated that one system was entirely 
satisfactory while another was _ not. 
Actual service experience proved the 
analysis to be correct in both cases. A 
long history of satisfactory service ex 
isted in one case, while in the other, 


several failures had occurred in a rela} ) 


tively short length of time. 


Conclusions 





Test runs on 
that af 
relatively small number of cycles oc-[) 
curring at a lower stress ratio but at} 


Then, P 
too, S-N curves are required for thf 
However, 
if the critical region of the part is) 
known to have negligible stress concen} 
tration, S-N curves of the basic maf 


ei Un, <u oa 


oie et 








From the evidence available at pres jj 
ent, it is concluded that the concept of e 


cumulative damage: 
1. Holds true for Alclad 24ST aluminum 





NY 


alloy and probably for the other high 
strength aluminum alloys. a 

2. Provides a simple, practical (and cone : 
servative) means for analyzing fatiguel 
problems. 

3. Should be experimentally investigated 
for steels and other materials to determine 
its range of usefulness. 
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.0002¢ Worth of Baver & Black Tape 


“|| SAVES ‘1.00 Hr. TOOL GRINDERS’ TIME 


Se tof 
e life 


e ene Aviation Company Effects Big 


deter. 


anil Savings on Edged Tools 















ually 
se in : 
ental Edged tools—drills, milling cutters, reamers, 
_ { etc.—are too subject to injury on their cutting 
: 
Then} edges when transported from crib to crib, crib 
hen, g 
r they to machine and in and out of cutter grinding 
vever, d ieee 
rt is epartments. 
ncen: 3 i 
7 a Some manufacturers use costly equipment to 
dip such tools in a hot, rubber-like material to 
— ; protect their edges—but a prominent aviation 
r the firm in New York finds that Bauer & Black In- 
= dustrial Tape No. 143 does the job more easily, 
S.N quickly, effectively and economically. More- 
1s On over, tape may be used anywhere .. . not just 
= here the dippi ipment is located 
5 OC where the dipping equipment is located. 
ut at we ; , . 
" te It would be fair to estimate 15 to 20 minutes 
alysis J) average for sharpening a tool,’’ says this manu- 
wise facturer, ‘‘and tool grinders average $1 an hour. Send for Baver & Black 
used [) Compare this with the cost of Bauer & Black Automotive News Letter 
tively [9 tape, at a fraction of a cent per tool. The re- This timely new service will keep you in- 
not, ; : . a formed on latest developments, trends and 
1 the} markable savings are obvious. ideas in the automotive industry . . . facts 
ef i which vitally affect your business. Here, 
ne , in easy-to-read, timesaving form, you get 
sae | the highlights of the month’s news and 
v er, ; recasts ou name an a Tress 
rela- Baver & Black May Help You Meet me acu there is no pase 
Rising Costs and Keener Competition 





pres Tape can cut costs in more ways than the average 





pt of é plant man ever dreams of—and new money-. 
— , saving uses are being developed almost daily. 
high: Bauer & Black technicians — practical field men 
: backed by a half century of tape making exper- 
pe 4 ‘ence —are at your service without cost or obli- 
mine fy gation of any kind. They will be glad to work 


with your own engineers in the solution of any 








— specific problems. . . or in suggesting ways in 

Jour> fF which tape may directly or indirectly increase 

dhe your profits. Just write Dept. 312 TODAY and Industrial Tape 
—_— tell us when to call. You may benefit far beyond PRESSURE SENSITIVE ABNWESIVE 
Sons, 











your expectations! aa 


(RESEARCH To SPEED AND : 








iil el - _ IMPROVE METHODS... 
| BAUER & BLACK)  |tceumkoe 
= Division of The Kendall Company es cos 


2500 SOUTH DEARBORN ST., CHICAGO 16, ILLINOIS 
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LIGHTER WEIGHT is only 1 


OF ALUMINUM CASTINGS’ 10 BIG ADVANTAGES 
ttle alt 











CHECK THEM 


[| Excellent Physical 


[] Light Weight Characteristics 
[1] Lower Machining Cost (] Electrical Conductivity 

. to . 
C] a Chemteds [[] Non-Magnetic 


CL] Minimum Porosity 


High Tensile Strength ' 
an ( Ease of Handling 


| Better Appearance 


————=—— = see 


It’s important to reduce excess weight in your product. And 
it’s easy, too. Just make a change to aluminum alloy: castings. | 
In the manufacture of many electric motors, for instance, a 
change to aluminum alloys for the outside frame and end 
bell caps makes possible a 25% reduction in total weight. 


Your product too may enjoy one—or all—of the other ad- 
vantages of aluminum listed above. Check off the particular 
advantages of aluminum you desire for your product. Then 
submit to Acme along with blueprint or specifications for 
study and recommendations by Acme experienced engineers. 
You may find that a change to Acme Aluminum Castings offers 
you surprising production savings, as well as a lighter weight, 
superior product. This Acme consulting service places you 
under no obligation. 


ACME ALUMINUM ALUOYS W006. 


DAYTON 3, OHIO 


New York: F. G. Diffen Co., 111 Broadway 
Chicago: Metal Parts & Equipment Co., 2400 W. Madison St., $t. Lovis: Metal Parts & Equipment Co., 3615 Olive St. 
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Business in Brief 


Written by the Guaranty Trust Co,, 
New York, Exclusively for Avvo. 
MOTIVE AND AVIATION INDUSTRIES 


Increasing general business activity 
has been indicated. The New York 
Times index for the week ended No- 
vember 3 stands at 122.8, as against 
118.9 for the preceding week and 
140.1 a year ago. 

Electric power production during 
the week ended November i0 was 
moderately increased. The output, ac- 
cordingly, was 10.2 per cent below 
that a year ago, as against a com- 
parable decline of 10.5 per cent in 
the preceding week. 

Railway freight loadings during the 
same period totaled 838,218 cars, 1.6 
per cent below the figure for the pre- 
ceding week and 0.2 per cent below 
that for the corresponding period last 
year. 

Crude oil production in the week 
ended November 10 averaged 4,451,- 
200 barrels daily, 132,850 barrels 
above the output a week earlier but 
approximately 6 per cent less than 
the corresponding quantity last year. 

Bituminous coal and lignite produ:-* 

_tion during the week ended November 

3 totaled 12,470,000 net tons, 2.8 per 
cent more than the output a week 
earlier and 3.7 per cent above that 
a year ago. Total production thus far 
this year is 9.3 per cent less than the 
comparable outptit in 1944. 

Civil engineering construction con- 
tracts awarded during the week ended 
November 15 resumed an_ upward 
trend, according to Engineering 
News-Record. The total of $76,3138,- 
000 is 67 per cent above the figure 
for the preceding week and 159 per 
cent greater than the corresponding 
amount last year. The aggregate 
value of contracts recorded for 46 
weeks of 1945 is 23 per cent more 
than the comparable sum _ shown in 
1944. 

The wholesale price index of the 
Bureau of Labor Statistics for the 
week ended November 10 registered 
a further advance to 106.1 per cent 
of the 1926 average, as against 105.9 
a week earlier and 104.1 a year ago. 

Member bank reserves increased 
$257,000,000 during the week ended 
November 14. Underlying changes re- 
flected include an increase of $421,- 
000,000 in Reserve bank credit and a 
rise of $319,000,000 in Treasury de- 
posits with Federal Reserve banks, 
accompanied by an increase of $41,- 
000,000 in money in circulation. 

Total loans and investments of re- 
porting member banks rose $89,(00,- 
000 during the week ended November 
7. A rise of $152,000,000 in commer- 
cial, industrial and agricultural !oans 
was recorded. The sum of these busi- 
ness loans, $6,480,000,000, shows « net 
increase of $193,000,000 in twelve 


months. 
— 








Chrysler Soon Will 
Be in Production 


Chrysler Corp. now expects that new 
car production will get under way this 
month and reach full production by 
next March. K. T. Keller, president, 
reported to stockholders that reconver- 
sion is progressing faster than had 
been expected and that if other factors 
do not interfere, the company will 
ahead of its previous starting schedule. 
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This quick detachable cutter block provides self-centering. positive 
locking, quick inserting of block in boring bar and easy removal, 
without the aid of locating hi ges or taper pins 
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Utilization of Atomic Energy 


(Continued from page 19) 


Full speed ahead would be achieved by 
pulling out the cadmium “throttle.” A 
distinct advantage for naval vessels 
would be that “refueling” would be in- 
frequent. An additional consideration 
would be that the atomic fuel is non- 
flammable. Shielding would be a major 
problem, and would add considerably to 
the weight and size of the units. Such 
applications of atomic energy might be 
entirely ruled out on this basis alone. 

Pure U-235 and plutonium in excess 
of the critical sizes can be assembled— 


provided cadmium, boron, or some other 
neutron absorber is present in sufficient 
amount to prevent the chain reaction. 
If the absorber were gradually removed 
until the critical point is reached, a con- 
trolled release of energy from a very 
compact source might be possible. How- 
ever, with pure U-235 or plutonium, 
this procedure would be extremely 
sensitive—a slight movement of the ab- 
sorber might result in a violent ex- 
plosion. For this reason, compact units 
will probably use a mixture of U-235 
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New Precision Built Roto Center 
Eliminates Chatter ...Speeds Production! 


Now You Can replace dead centers on lathe and 
grinder tailstocks, with this new Keene live Roto 
Center—to increase production—to eliminate all 
radial play and possibility of chatter! Low in 
cost, the Roto Center is a high capacity unit, 
featuring many innovations to speed and improve 


quality of work! 


Matched roller bearings preloaded, are packed 
with high grade anti-friction grease at assembly. 


Ingenious New 


Technical Methods 


To Help You with Your Reconversion 








The Keene Roto Center 


No attention is required for long periods. After 


assembly, runout is kept to absolute minimum— 
guaranteed less than .0002. Rear of center is 
tapped to receive standard hydraulic fitting. 
Chips, dust and cutting oil cannot reach bearings! 


More and more peacetime “helps on the job” 
are returning to industry. One of these days, fa- 
mous, flavorful W rigley’s Spearmint Gum willalso 
be back to help you “‘on the job’’—but only when 
we can assure Wrigley’s Spearmint manufacture 
in quantity and quality for all. Today, we ask you 
to remember the famous Wrigley’s Spearmint 
wrapper. Tomorrow, you may again enjoy 
W rigley’s Spearmint Gum quality and flavor while 


you are at work. 


You can get complete information from 





Remember this wrapper 


Keene Electrical Machinery Co., 549 W. Washington Bled. 


Chicago 6, Il. 
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and U-238, containing not more than 
about 20 per cent of the lighter isotop, 
and some moderator in order to obtaiy 
a safe degree of controllability. Eve 
more problems than arise with the 
larger units must be solved befor 
diminutive atomic engines will be po. 
sible. For military purposes such e. 
gines might supply the power fo 
guided missiles or robot planes. |p 
order to compete seriously with Dieg¢ 
cil and gasoline, atomic engines must be 
adaptable to trains, trucks, planes, and 
automobiles. For these purposes thie 
shielding problem would be most acute 
The compactness gained in _ using 
atomic fuel might be more than offse 
by the large amount of shielding re 
quired. Of course, all of these consid 
erations have been limited to the soure 
of atomic energy now known; i.e,, to 
nuclear fission of heavy elements. I 
will be recalled that the consolidation 
of light elements into medium-weight 
elements releases comparable amounts 
of energy. Although such _ nuclear 
syntheses have never been accomplished 
on a large scale, they have bee 
achieved in minute amounts in the 
laboratory. If future research extends 
the range of available atomic energy 
to include the light elements, many of 
the foregoing limitations may be re 
moved. In addition, these light ee 
ments would probably be far more 
plentiful than the relatively scarce 
fissionable elements, uranium and 
thorium. 

Within the bounds of available in 
formation, it would appear that pe 
troleum and coal will probably continue 
for at least another generation as the 
primary sources of energy for trans 
portation and heating. Water power 
and coal will probably generate mos 
of the electricity during the next 4 
years. Although atomic energy maj 
gradually enter as a competitor, its 
most extensive applications will prob 
ebly be in new fields of human er 
deavor. Industrial processes at 
tremely high temperatures, ultra-high: 
speed transportation, the production 
radioactive materials for industrial até 
medical purposes as well as for som 
scientific investigations, the manufat 
ture of rare elements by transmutation 
and the treatment of materials 2 
ratiation are among the more like 
specialized uses of fission energy ™ 
addition to the continued productid 
of atomic explosives. . 

For some time the more conservativé 
members of the petroleum  indust 
have been concerned about what th 
world would use for fuel when the Peg 4 
troleum and coal reserves were SH 
hausted. Prior to 1935 new discoverlé 
more than offset the increased i 
sumption of petroleum. During 
past 10 years the discovery rate he 
rapidly declined while production h 
soared. Although there will be a P% 
war tespite, this trend is likely to © 
tinue for some time. However,-# 
petroleum industry now has somewh 
less occasion to regret the expenditt 
of a large part of the earth’s supP 

(Turn to page 66, please) 


Dec 





: a 
hs _—_ A 


® Lanais Tool No. 12 Centerless Grind- 
ing Machine. The outstanding leader not 
only in attractive external appearance, 
but also in design and performance. 


© Regulating wheel and grinding wheel 
are each a self-contained, enclosed unit 
mounted on separate bases, individually 
adjustable. 


Clean, modern lines at sides and back} 
too. Hinged covers and doors permit easy 
access fo all operating parts for inspec- 
tion and maintenance. 
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DON’T SHOUT G'WAN, GET HE’S OF THE OLD 
AT ME? THE OUT’ I DON'T | SCHOOL -- BUT HE’LL 
BOSS SAID WANT NO CHANGE HIS TUNE 
TO TIDY UP TIDVER. WHEN SPEEDI-DRI 
THIS AWFUL AROUND * SAVES HIM FROM 
MESS/ ME--I1 GIT GETTIN’ HIS EARS 
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For firm, safe footing . . . for floors that are home-clean, free from 
dangerous, ice-slick oil- and grease-deposits ...the answer is SPEEDI-Dr1 ! 


SpeepDI-Dri . . . the oil-thirsty, granular absorbent . . . puts down a 
magic carpet that’s safe for working . . . safe for walking. No expensive 
machinery . . . no trained personnel . . . is required to apply SpEep1-Dri. 


Just spread it around over offending surfaces . . . and you’ve got safety 
underfoot. Sweep it up, and your floors are bone-clean. SpEEp1-Drt will 
remove even ancient oil- and grease-deposits. 


SpEEDI-DRI saves in more ways than one. It releases cleaning-per- 
sonnel for more productive work. It pushes production up by eliminating 
fatigue and preventing falls. SpeEp1-Drt will not readily burn even when 
oil-soaked and is widely recommended by leading insurance companies. 
In addition, it is not necessary to interrupt production-schedules to 
apply Speepi-Dri. It works . . . while you work in safety ! 


Get the full story of Speep1-Drt and a free, generous sample. Pin your 
card to this advertisement and mail today. 


SUPPLIERS: East—Safety & Maintenance Co., Inc., New York 1, N. Y. 
South, Midwest & West Coast — Waverly Petroleum Products Co., Philadelphia 6, Pa. 


Oil AND GREASE ABSORBENT 
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of chemical energy. By the time this 
source is exhausted, there should be 
plenty of atomic energy available. 

Although this change seems _ineyi. 
table, it will certainly not be rapid, 
Few of us will live to drive atomir 
automobiles or fly jet planes powered 
by nuclear energy. When this time 
arrives, there will still be a petroleum 
industry, but it may have changed 
rather remarkably in character. In- 
stead of petroleum being primarily 
used for fuel, it will be the raw ma- | A 
terial for all kinds of organic sub- 
stances. 

Already it sometimes seems a waste 
to burn hydrocarbon molecules when 
they can be converted into valuable 
compounds like synthetic rubber, toluol, 
polymerized lubricants, plastics, and 
medicinal substances. The war _ has 
emphasized the importance of pe [Bowe 
troleum as a source substance in or- [put c 
ganic synthesis. An increase in the Mach 
availability of atomic energy, together fitand 
with an increase in the knowledge of [gan | 
the organic chemistry of petroleum, [owe 
should result in considerable expansion |Jowe1 
of the chemical utilization of petroleum, |§0 ar 
The refinery of the future will be more @olts 
of a chemical factory than a producer (Gent 
of fuel. found 
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tion of increased fuel quantity vs. fue 
quality almost forced a slowing of thf). 
upward swing in power during this} 
period. However, water injection, by 
providing a means of internal cooling 
and absorbing the peak from the heat 
of combustion within the combustion 
chamber, permitted the use of higher) 
pressures and, consequently, mort} 
power. Fortunately the American et- 
gine designer and metallurgist had done 
their work well and the engines, with i 
some changes found necessary as a Ie , 
sult of tests, were able to give a gool/®! 
account of themselves when operated | bs 
under the new powers. meee 
Further advances in power, as indi- 
cated by the rather abrupt rise on the 
chart between the years 1944 and 1945, 
represent new engine models with al 
known improvements resulting from 
experience gained during the operation 
at the higher combat horsepowers anthy. 
most important of all, also records the 
point where fuel quality was again ad- 
vancing and increased rating agall 
reflects the designers challenge ‘Muche 
utilize this advantage together withMgive 
the war-proven use of water injectiol - 
@lhe 
ly t 
Bh v 
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Stanley Receives Degree 
of Doctor of Engineering 


George J. Stanley, director and vice 
president of Aluminum Company 
America, recently received the honor 
ary degree of Doctor of Engineering at 
the fiftieth anniversary Convocation ° 
Clarkson College of Technology, Pott 
dam, N. Y. 
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srogram which guarantees that every 
plug will render the service for which 
it is designed, the company says. 


















Welder for Use on 
ural Power Lines 


A new low-priced welder designed 
or use on rural power lines has just 
heen introduced by the Lincoln Electric 
o., Cleveland, Ohio. 

The new unit, called the “Fleet-Arc 
Jr..” is for 230 volt, single phase power 
ines and meets the limited input re- 
uirements of rural utilities and REA 
by a design of high efficiency and high 
ower factor. It has a maximum in- 


andards for this type of welder. It 
fan be used with the standard 3-kva 
ower transformer provided by the 
ower company. Current range is from 
leum. 90 amp at 20 volts to 180 amp at 25 
more Molts welding duty. This gives suffi- 
ducer Gent capacity for all types of jobs 
ound in most job welding shops. It 
7! handle electrodes ranging from 
/16 in. to 5/32 in. diameter. 
The “Fleet-Are Jr.” inaugurates a 
development known as the “Are 
Booster,” which provides quick, easy 
re starting. The instant the electrode 
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ain A Lincoln Fleet-Are Jr. welder 

ge to ches the work, the welding current 
, with 8iven a boost of intensity for starting 
jection e are. 

| he current then reverts automati- 
ly to the amount set for the job. No 
Bh voltages or special high frequency 
Vices are used, the output voltage be- 













id vice Me limited to a maximum of 52 volts. 
any “@Lither of the two degrees of arc 
honot Osting provided is selected by a snap 
ring s@Pitch, one for general work and the 
ation Mer lower amount for thin material 
y, Pots ich as automobile fenders. 


urrent control for the new “Fleet- 
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Are Jr.” is of the separate adjustable 
reactance type which is varied by turn- 
ing a hand wheel. Adjustment is con- 
tinuous over entire welder range of 
from 20 to 180 amp. 


Ducting Material for 
Hot or Cold Air 


A new material, “Airtron,” created 
during the war for aircraft heating 
and ventilating, is now available to 
other manufacturers as a ducting for 





Airtron tubing 


hot or cold air. Made of glass cloth 
and rubber, it provides high insulation 
qualities as well as great flexibility. 
The flexibility makes its use desirable 
(Turn to page 70, please) 
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Equipment with Fighting Ability 


QUALITY Tuthill Leaf Springs add a final touch of 
ruggedness and durability to this hook-and-ladder 
fire-fighting unit. Built by Ward LaFrance Truck 
Division of Great American Industries, Inc., Elmira, 
N. Y., it is the ‘last word" in modern, streamlined, 
effective fire-fighting equipment. Tuthill stands the 


Tuthill makes Leaf Springs in standard and special 
types. Submit your Springs problems to our engineers. 
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where vibration is present, for it is said 
to operate indefinitely under conditions 
where metal ducting would develop 
fatigue cracks. ; 

It withstands temperatures from 66 
F to 300 F without a change in proper- 
ties and will stand well over 50 psi 
internal pressure at all temperatures. 
It is unaffected by air, light, water, 
gasoline, oil and all mineral acids ex- 
cept concentrated forms. Manufactured 
in tubes from 1 in. to 6 in. in diameter 
and in any length desired, as well 
as in specialized shapes for un- 
usual installations, the ducting can be 


adapted to any equipment as a replace- 
ment or as an original installation. 

Airtron is made by Arrowhead Rub- 
ber Co., Los Angeles, Cal. 


New Crocker-Wheeler Motors 


The Crocker-Wheeler Division of 
Joshua Hendy Iron Wks., Ampere, 
N. J., has added three new frame sizes 
to its line of squirrel-cage, protected 
type, a-c motors. The new additions 
are designated as B58-A, B and C. 
Rated 40 C rise, full load continuous 
duty, with a 15 per cent service factor, 





Hoover, the Aristocrat of Bearings, are of the Super-Conrad Deep Groove 


Type employing the largest size and greatest number of balls. 


This type 


of bearing, plus the added advantage of Hoover's exclusive honed race- 


ways has been proved, by actual test, to be the most universally depend- 


able for the varying conditions of load and speed under which modern 


machines operate. 
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Two extremes of Crocker-Wheeler pro.f} 


tected type motors—the B-58 and the 
smallest of the line, the 203 


the motors in this line provide full pr- 
tection against dripping liquids, falling 
metal chips and other foreign matter, 
Sizes built in NEMA standardize 
frames, 203 to 326, inclusive, have m 
openings in the frame or shields above 
the horizontal center line. NEMA 
standardized frames 326 to 505 as well 
as the three, newly added, larger size 
are basically the same in construction 
with the addition of two shielded, air 
exhaust openings in the upper half o 
the frame. The design of these oper: 
ings precludes any possibility of falling 
liquids, ete., entering the motor. 


100-Amp Frame Circuit Breaker 


Square D Co., Switch & Panel Div: 
sion, Detroit, Mich., has just brought 
cut the new ML2 100-amp frame cit 
cuit breaker. Ratings are 15 to 1 
amp-600 volts, alternating current, 5) 
to 100 amp-250 volts, alternating or ¢: 
rect current, 2 and 3 pole. 


Dust resisting sheet steel enclosuré 
with front-operated handles are aval f 





Square D ML2 circuit breaker 


able for 3- and 4-wire solid neutr 
applications in addition to 2- and 3-pol 
devices. Weatherproof, dust-tight a” 
explosion resisting enclosures also 
available for Class I, Group D, ® 
Class II, Group G, hazardous locatid 
applications. This breaker is also fur 
nished for panelboards. 


Pumps for Viscous or 
Volatile Materials 


The Marco Co., Wilmington, Del. | 
releasing information on a new line ° 
pumps said to handle anything ths 
can be pumped—heavy viscous mat 
rials, or light volatile materials with 

(Turn to page 72, please) 
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Unlike cast plastic materials these 
plaster forms have an important prop- 
erty advantage. There is no after or 
service shrinkage and upon setting, 
after a pour is made, the shrinkage is 
negligible. 
. There are many points in favor of 
plaster of Paris, as brought out in the 
preceding paragraphs. Wherein lie its 
| disadvantages? From the standpoint of 
1 the physical properties, the materials are 
: weak—much lower in strength than the 
usual organic plastics materials. Fur- 
prof thermore, they have the disadvantage 
ling of poor chemical resistance. Immersion 
tte. in water, for example, leads to their 
dizei § early deterioration. They cannot be op- 
-e mf erated at temperatures above 120-130F 
ibove # indefinitely as they will lose water of 
EMA crystallization and grew progressively 
-welf weaker. Of course, short time expo- 
siz sures to high temperatures do not prove 
ction detrimental, particularly if the mass 
l, aif does not heat too rapidly. 
lf of Through processes developed by the 
oper) writer these major disadvantages have 
alling been overcome by impregnation of plas- 
ter forms with synthetic resins. Im- 
pregnated plaster forms have proper- 
akerl ties which are comparable to those of 
cast plastics, permitting consideration 





Div of their use where cast plastics have 
ough been employed. In addition, impreg- 
. pe nated plaster forms have advantages 
> “afm of economy in the use of a low cost 
nt, a base; the ease of pouring, setting, and 
or'R working with plaster; and the negli- 

_p gible shrinkage of these materials even 
poe } after impregnation and curing of the 


} resin impregnant. There is no reason 
why every fabricator of plaster forms 
or articles should not become plastics 
conscious, as they now have available 
from the plastics industry materials 
which will convert their articles to dur- 


T ooling Possibilities of Plaster of Paris 
(Continued from page 33) 


CaSO,.2,0, the hemi-hydrate. The ma- 
terial is sold commercially as a finely 
divided white powder. It is available in 
various grades such as general purpose 
easting plaster; a higher strength 
Hydrocal plaster characterized by negi- 
gible expansion on setting; and a high 
strength casting plaster known as 
Hydrostone. There are other grades of 
these materials, but the above classi- 
fications are typical. 

There are two methods of combining 
plastics with plaster of Paris: (a) Be- 
fore the plaster has been poured, and 


(b) after the form has been set. In the 
development of the techniques of in- 
durating plaster with plastics mate- 
rials, the writer investigated combina- 
tions of organic plastics with plaster 
before pouring or casting. Inasmuch as 
the plaster depends upon water for its 
setting qualities, it was obvious that a 
water miscible resin or aqueous emul- 
sion was desirable. In consequence, so- 
lutions of water soluble phenolics, urea 
formaldehyde, and melamine formalde- 
hyde resins were employed. Through 
the use of these thermosetting synthetic 
resins it was possible to produce any 
desirable proportion of organic plastic 
materials and the calcium hemi-hy- 
(Turn to page 88, please) 
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able and permanent structures. Like- 
wise, those manufacturers engaged in 
the casting of plastics materials will 
find the plaster of Paris impregnated 
forms will bear recognition from the 
Viewpoint of economy and stability of 
dimensions. Impregnated plaster forms 
are not suggested as panacea for all 
casting problems, but they show 
promise of fulfilling certain applica- 
tions more efficiently and effectively , 


With Blakeslee Degreasers you can easily 
clean the inside of tubing up to 40 feet 


your company letterhead 
will be taken care of 
promptly. 


long with an inside diameter as small as 
l4 inch; or precision parts of delicate in- 
struments and watches . . . Cleaning 
time can be cut as much as 90% and 


hand scrubbing eliminated ... The 





— than cast resins hitherto employed. Blakeslee method automatically and 
nt 80 rn of Paris thoroughly cleans all surfaces even in the 
so att vad pores of the metal. There’s a Blakeslee 
), a Plaster of Paris is a specially pre- 





catia Pared form of gypsum. Gypsum is a degreaser to handle your specific needs. 
so ful Naturaily occurring salt, calcium sul- 
phate, which is mined in various de- 
posits throughout the United States. 


While some very pure deposits exist, 

















: eee found with various im- B\ AKESLEE 
a Purities such as limestone, silica or 

Del, shale. The products of calcination of SoWEGne Vapor DEGREASERS 
ae Sypsum rock, which possess the ability metal Li WASHERS 
g - to revert back to gypsum when wetted, é 

om are called “calcined gypsum” or “plas: 

wi ter of Paris.” Their chemical composi- 
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THERE WILL BE 


SMOKE ON THE SKY 


IN 1946 





—Smoke that means new products for a | 


Nation at Peace—smoke that means fulfilling 
the needs of some 130 million American 
citizens. Manufacturers have never before 


faced such a golden opportunity for tre- | 
mendous sales volume and a ready cash | 


market. But remember, Water will be one of 
your most important manufacturing necessi- 
ties. 

Now is the time to plan and put in a 
modern high efficiency Layne Well Water 
System—a system that will produce great 
quantities of water at an extra low cost. No 





drate. Two techniques were employed: 
(a) Solutions of the resins were first 
effected, followed by the addition of 
plaster; (b) mixtures of the resin in a 
dry state with the plaster of Paris, fol- 
lowed by the addition of water. The 
latter technique limited the selection 
of resins to melamines and urea resin 
types. In fact, a particularly interest- 
ing combination was effected through 
the addition of approximately equal 
parts of dry, powdered melamine for- 
maldehyde and dry, powdered plaster 
of Paris. From all appearances this 
combination resembled straight plaster 
of Paris in the dry, mixed state, with 
the exception that the presence of for; 
maldehyde gave rise to a different odor. 
The final products yielded hard, light 
colored attractive articles. 

Among other water soluble synthetic 
resins and cellulose derivatives, com- 
binations were effected with methyl 
cellulose, polyvinyl alcohol, and sodium 
carboxymethyleellulose. When solutions 
were made of these resins only very 


small proportions could be added, the | 


proportion being usually less than 10 


‘per cent because the viscosity would be 


much too high for the subsequent addi- 
tion of the plaster. On the other hand, 
premixing of these constituents, when 
dry, made it possible to secure larger 
concentrations of the plastics with the 
plaster, though in mixing with water, 


the technique was aggravated by lump- | 


ing and non-uniformity of mixes. 

In fact, most efforts to precombine 
plastics with plaster of Paris were con- 
fronted with some loss of the easy tech- 


| nique of handling plaster—either by 


investment you can make will show a greater | 


dividend in savings and satisfaction. 

In buying a Layne Well Water System 
you are obtaining the very finest made. 
You are assuring yourself of long lasting 
quality and trouble free operation. 

If you wish counsel on preliminary plans 
for a Layne Well Water System, ask for the 
cooperation of Layne engineers, which is 
obtainable without obligation. For illustrated 
literature, address Layne & Bowler, Inc., 
General Offices, Memphis 8, Tenn. 


HIGHEST EFFICIENCY 


Layne Vertical Turbine Pumps are 
now available in sizes to produce 
from 40 to 16,000 gallons of water 
per minute. Their high efficiency 
saves hundreds of dollars on power 
cost per year. 


AFFILIATED COMPANIES: Layne-Arkansas Co., 
Stuttgart, Ark. * Layne-Atlantic Co., Norfolk, 
Va. * yne-Central Co., Memphis, Tenn. * 
Layne-Northern Co., Mishawaka, Ind. * Layne- 
Louisiana Co., Lake Charles, La. * Louisiana 
Well Co., Monroe, La. * Layne-New York Co., 
New York City * Layre-Northwest Co., Mil- 
waukee, Wis. * Layne-Ohio Co., Columbus, Ohio 
* Layne-Texas Co., Houston, Texas * Layne- 
Western Co., Kansas City, Mo. * Layne-Western 
Co. of Minnesota, Minneapolis, Minn. * Interna- 
tional Water Supply Ltd., London, Ontario, 
Canada * Layne-Hispano Americana, S. A., 
Mexico, D. F. 
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reason of greater problems of mixing 
accompanied by lumping and formation 
of gas pockets in the final castings, or 
because of delay in setting of the plas- 
ter and the development of good early 


strength which characterizes pure plas- | 


ter of Paris castings. In addition to 
water miscible resins, it was found pos- 
sible to include finely divided non-water 
miscible materials which did not affect 
setting properties; which, however, 
detracted from the strength of the final 


| castings. In summary, it may be stated 
| that under certain conditions, attrac- 


tive and effective combinations of plas- 
ter of Paris and plastics may be 
achieved through premixing with plas- 
tics, though in most cases they intro- 
duce as many disadvantages as advan- 
tages gained. For example, in the case 
of plaster of Paris and melamine for- 
maldehyde combinations, the gain in 


| tensile strength, flexural strength, sur- 


face hardness, and compressive strength 
was commensurate with the amount of 
melamine added. The gains were not 
appreciable until more than 25-30 per 
cent melamine was present in the final 
casting. However, the shrinkage also 
grew in accord with the proportion of 
melamine added—and quite decidedly— 
the cost. In analyzing the final end 
products one may assume that proper- 
ties equivalent to prevailing cast liquid 
resins may be achieved. But wherein 
(Turn to page 90, please) 
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If you are seeking an effective, 
low-cost way of preventing parts 
from rusting between machining, 
grinding, buffing and similar op- 
erations, Oakite Special Protec- 
tive Oil may well be the answer. 
A recently -developed rust-pre- 
ventive, Oakite Special Protective 
Oil has the unusual ability of dis- 
placing water and leaving a thin 
protective coating of oil on iron 
or steel parts fo inhibit rust. 


Method of use is remarkably con- 
venient. After parts are water- 
rinsed, following machining, pick- 
ling or other operation, they are 
immersed while wet in Oakite Spe- 
cial Protective Oil. The thin trans- 
parent protective coating that is 
formed prevents rusting under 
ordinary shop conditions. 


Technical Data Free! 


Specially-prepared booklet outlines many 
additional uses for Oakite Special Protec- 
tive Oil when used at full strength or di- 
luted with a hydro-carbon solvent. Send 
for o FREE copy TODAY! 


OAKITE PRODUCTS, INC. 
28A Thames St., New York 6, N.Y. 
Technical Service Representatives Located in All 
Principal Cities of the United States and Canade 
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This rocker arm, with bore 
ground ina Bryant Grinder, was 
checked for surface accuracy. The 
red line shows deviation. Distance 
between horizontal lines repre- 
sents one-millionth of aninch. The 
quality of the part is shown in the 
reflection of the chart. 


When you measure 


Sife 


in millionths of an inch 


Often times life depends directly on quality 
of finish and dimensional accuracy. In such 
cases, it is necessary to precision grind the 
bore while holding to extremely close toler- 
ances for roundness and parallelism. In 
every case, rapid production must be 
obtained. Finding the solution to hundreds 
of problems like the above has given Bryant 
a background of engineering know-how, 
plus a complete line of machines to meet 
any problems in the internal grinding field. 


WE KNOW YOUR PROBLEM 
IS DIFFERENT 


You may never have a problem just like the 
one illustrated. But the next time you have 
ANY problem in which extreme accuracy 
of internal grinding must be coupled with 
speed of production and the maintenance 
of close tolerances on other specifications: 


Send for the Man from Bryant! 


e 


SPRINGFIELD, VERMONT, U. S. A. 
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would be the gain? Costs would be 
about the same, shrinkage still a prob- 
lem to contend with, and ease of work- 
ing with the finished casting no longer 
available. 


Impregnation of Plaster Forms 
After conducting a _ considerable 
amount of work in combination of plas- 
ters with plastics before pouring, it was 
decided to investigate the impregnation 
of finished plaster castings with vari- 
ous resins. In the last analysis it would 
mean that plaster of Paris forms, pat- 
terns, contoured blocks, etc., would be 
made exactly as they have always been 
prepared. If upon their completion they 
are treated with the proper resins and 


cured, they will gain the advantages of 
the added plastic and still retain the 
cost, ease of workability, and dimen- 
sional stability of the plaster forms. 
This proved to be the case and after 
investigating many types of commer- 
cial resins, the procedure was estab- 
lished using a low viscosity furfural 
resin, developed exclusively for the pur- 
pose of impregnating plaster. 

In an unimpregnated state, plaster 
of Paris forms may be considered a 
soft material capable of further fabri- 
cation. Design motifs, changing con- 
tours, and additional design elements 
may be included or modified without 
much additional cost, in a relatively 
short period of time and at room tem- 
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perature. In other words, all of the, 
gineering requirements may he rep 


duced on the plaster form Simple a 


with the assurance of dimensional ¢ 
bility. After this work is complet 
the furane resins are added to “resinif 
the mass and convert the structur 
a hard, durable consistency, The 
resins and their action may be like 
to the heat treatment and harden 
of steel, except that soft, workable pla 
ter is converted to a hard, dura} 
structure. 

In arriving at the selection of a reg 
for impregnating finished plaster 
Paris forms, the mechanism of pa 
tration was carefully studied and 
correct material selected for the ta 
Penetration is possible largely beca 
of fine capillaries which are formed 
the plaster of Paris structure upon tf 
evaporation of the free water, The 
is a limit to the amount of solids whi 
may be added to water to form t 


pourable plaster mass. There is alwamt 


left over a certain amount of fn 
water, which is in addition to the wate 
1equired for crystallization of the 
cium hemi-hydrate. Immediately att 
pouring of the plaster of Paris, the fry 
water separates out and is presenti 
the mass. Two alternatives are app 
ent: (a) Either use this free water 
an avenue of introducing a water s 
uble plastics material; or (b) remo 
the water and allow a capillary pew 
tration of the resin. Both alternativg 
were thoroughly explored and it wa 
found possible to obtain good resilf 
with either method, though best pm 
erties were obtained by the lat 
method. 

If 100 pounds of pure plaster a 
added to 60 pounds of water a thid 
pourable consistency is formed. If 
water is used the mixture would be 
thick to form a homogeneous dispé 
sion. Approximately 17.5 pounds of 
water are required to set the plas 
chemically; the balance of 42.5 pout 
of water constitutes the free wal 
When the casting has completely ! 
it will have uniformly dispersed vw 
in it corresponding to the volume 
42.5 pounds of water—thus determll 
ing the maximum amount of "% 
which may be absorbed for the ! 
solids/60 H20 pour ratio. Of cours 
higher proportion of water may be® 
ployed for pouring—thus forming 4 
much additional free water which ™ 
be removed during drying. Howevel, 
also means that much additional ™ 
which can be included in the form,' 
this may be of advantage under ¢é 
circumstances. Assuming now that 
freshly poured “green” plaster form 
to be impregnated, water soluble 
nol-formaldehyde and melamine or" 
formaldehyde resins may be © 
sidered. With adequate diffusion ™* 
ods, good penetration may be obtal 
from these resins, Low viscosity ® 
tions (under 50 centipoises) may 
prepared with water and the “ 
mentioned thermosetting synthe 
resins—present to the extent of 5 

(Turn to page 94, please) 
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Improvements in Details 


Revealed by Chevrolet 


Since the announcement of the 1946 
Chevrolet line, some supplementary 
information has been received concern- 
ing improvements in details which may 
be of interest. 

For one thing Chevrolet has adopted 
oil resisting synthetic materials in 
place of the rubber parts formerly 
used. Among the new applications are 
the following: for axle shaft oil seals, 
transmission rear bearing seal, water 
pump seal which offers greater re- 
sistance to the action of some anti- 
freezes, radiator hose, harmonic bal- 
ancer grommets, and fan belt. 

Although the use of plastics has not 
increased, one application worthy of 
comment is found in the Fleetmaster 
line. This is the so-called “imitation 
leather” rear seat arm rest cover, now 
coated with a vinylite plastic having 
high resistance to deterioration and 
discoloration. 

Some comment already has _ been 
made on the corrosion resistance pro- 
gram for the body and sheet metal. 
The rocker inner and outer panel, the 
body rear lock pillar lower outer panel, 
and the rear end panel below the trunk 
lid are made 30 per cent thicker. Body 
sill moldings are of solid stainless 
steel. Bolts now are used for sill mold- 
ing fastenings at the front fenders 
and the rocker panel extensions. 

The stain finish of chromium plated 
parts on the instrument panel is pro- 
duced by the new process of “Vapor- 
Blasting.” 

Where the numerous attaching 
brackets were formerly riveted to the 
box section structural member of the 
frame, they are now welded for more 
rigid attachment. 

On Stylemaster models the horn but- 
ton is redesigned for better locking by 
the addition of a locking plate under 
the button. Even when the button is 
pressed down on the outer edge it can- 
not get stuck out of position. 

_The foot dimmer switch has a one- 
piece die-cast housing, affording better 
protection for switch parts. 

Stemming from war experience, the 
brake fluid is of better quality and will 
withstand much lower and much higher 
temperatures without injury. 

Another noteworthy change is the 
adoption of inverted flared tube and 
pipe fittings throughout the plumbing 
system of the car. It is said to be 
proof against fracture or breakage of 
plumbing lines under severe operating 
conditions. 


Curtiss-Wright Acquires 
Marquette Metal Products Co. 


Curtiss-Wright Corp. has acquired 
the Marquette Metal Products Co. of 
Cleveland, Ohio, manufacturers of pre- 
cision parts and assemblies for the 
automotive and aviation industries, 
G. W. Vaughan, president of Curtiss- 
Wright,-and Herbert Gleitz, president 
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and general manager of Marquette, 
announced in a joint statement. Mr. 
Gleitz will continue as president and 
general manager of the Marquette firm 
and Mr. Vaughan will assume the 
newly-created position of chairman of 
the board. 

The Marquette firm is the second 
company Curtiss-Wright has acquired 
during the past year, marking a trend 
for the Corporation in taking over 
comparatively small manufacturing 
units where engineering and financial 
assistance can be used to advantage. 
Late in 1944, Curtiss-Wright purchased 
the L. G. S. Spring Clutch Corp. of In- 
dianapolis, manufacturers of spring 
clutch assemblies for all types of me- 
chanical equipment. 


Kaiser-Frazer Cars to Be 
Unveiled Next January 


America’s first new postwar cars, 
the low-priced Kaiser and the medium- 
priced Frazer, will be unveiled to the 
public beginning in January in the 
major cities of the U. S., according to 
Henry J. Kaiser, chairman of Kaiser- 
Frazer Corp., and Joseph W. Frazer, 
president of Kaiser, Frazer and Gra- 
ham-Paige Motors. 

The two new cars will be American- 
size, six-passenger automobiles with 
many postwar engineering and design 
features, Mr. Frazer said. 

Simultaneously with the introduction 
of the automobiles, Graham-Paige will 
introduce its new line of farm equip- 
ment, including a newly engineered 
general purpose tractor with unique 
gear and engine features and two mod- 
els of the Rototiller. 

The Kaiser and Frazer automobiles 
will be powered by two different en- 
gines especially designed and developed 
by Continental Motors in cooperation 
with Kaiser-Frazer and Graham-Paige 
engineers. 

Both cars will be sold through a na- 

tionwide network of approximately 210 
distributors and 3,800 dealers, a mar- 
keting organization now nearing com- 
pletion. 
. The entire Willow Run plant will be 
used for the manufacture of the prod- 
ucts of Graham-Paige and Kaiser- 
Frazer. 

The new tractor will have a four- 
forward speed transmission with an 
auxiliary overdrive, making possible 
eight forward speeds. One of the four 
forward speeds will be a special low 
gear designed to permit the use of 
many implements with take-off appli- 
cations. The power take-off will be 
unique in that it will have a “live” 
power take-off, permitting operation 
without interruption in starting or 
stopping. 

Two types of engines will be avail- 
able for the tractor, a newly-developed 
four-cylinder engine which will burn 
high octane gasoline and a Diesel which 
will operate on low grade fuel. The 
machine will also have two types of 


wheel units, the tricycle and the four- . 


wheel adjustable front axle type. 




















Air Forces Order 
New P-82 Fighter 


The first postwar contract let fy 
the production of a new type airplay 
said to be the world’s first twin fuselag 
military aircraft, has been awarded 
North American Aviation, Inc. 

Production of the plane, designat 
the P-82 Twin Mustang, supplants pn 
duction of the P-51 Mustang, whic 
was terminated on V-J Day. The P- 
is also the first combat plane designe 
and produced from lessons learned jj 
combat by the AAF and is a develo 
ment of technical engineers at Wrigh 
Field and the manufacturer. 

Following pre-war policy, the initi 
contract is for a limited number ¢ 
Twin Mustangs for service testing tj 
be followed by a production order. 

Radically designed, the new play 
marks a distinct departure from th 
conventional single fuselage airplan: 
with the Twin Mustang being formed 
by two fuselages joined by the wig 
and the horizontal stabilizer. 

With a pilot in each fuselage an 
automatic pilot in the main cockpit, i 
reduces to a minimum the problem d 
pilot fatigue on very long range m 
sions for which the plane was designed 

Performance figures show the Twit 
Mustang has exceptional features I 
that top speeds in excess of 475 mpl 
are indicated. 

Powered by two Packard 12 @ 
V-1650 Rolls-Royce engines, each get 
erating 2,200 hp, the P-82 Twin Mus 
tang will operate efficiently up to 45,\ll 
ft and will climb above 5,000 fpm. Th 
power plants are equipped with a tw 
speed, two-stage aftercooled  supt 
charger on each fuselage, and each @ 
gine has a manifold pressure regulate 
and water injection system. The plat 
utilizes two opposite-rotating, fl 
feathering, four-bladed Aeroproduc 
propellers. 

The two fuselages are carried on ti 
center-wing section, which is fitte 
with a single, slotted-type wing fi 
and with provisions for machine gv 
and bomb racks. The outer wing % 
tions have removable tips, aileron-ty 
wing flaps and fittings for bomb ras 
and rocket launchers. Each fuselatt 
has a short rear section actually for 
ing a part of the empennage, whic 
consists of two vertical stabilizers 4" 
rudder assemblies linked together } 
a single horizontal stabilizer and el 
vator assembly. Dorsal fins fair 
vertical stabilizers to the fuselages " 
improve directional stability. 


Airlines Place Orders 

Orders from eight air lines for “"f 
version of four-engine C-54 transpot® 
amounting to more than $12 millios 
were announced by the Glenn L. Mat 
tin Co. : 

The eight lines are Pennsylvanié 
Central Airlines, TWA, Eastern 4] 
Lines, Pan American Airways, Brat!’ 
Northeast, Chicago and Southern ¢ 
Cruzero do Sul, largest air line 
Brazil. 
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Convair Enters General 
Manufacturing Field 


Consolidated Vultee Aircraft Corp., 
which produced approximately 37,000 
combat airplanes during the war, is 
entering the general manufacturing 
field while continuing to turn out com- 
mercial, personal and military aircraft. 

The huge company-owned plant at 
Nashville, Tenn., will be converted im- 
mediately from aircraft production to 
the manufacture of gas and electric 
kitchen ranges for The Aviation Corp., 
parent company of Consolidated Vultee. 
First models are scheduled to come off 
the production line in February. 

Later, it is expected the Nashville 
manufacturing center will begin pro- 
duction of farm machinery equipment 
for New Idea, Inc., control of which 
was recently purchased by The Avia- 
tion Corp. 

The manufacture of consumer goods 
at Nashville means the transfer of 
production of Stinson Voyager 150 
four-place personal airplanes to Con- 
vair’s Stinson division at Wayne, Mich., 
which recently completed delivery of 
more than 4,000 Stinson L-5 “Flying 
Jeeps” to the Army Air Forces. 

Formerly built at Wayne, the Voy- 
ager 150 was transferred several 
months ago to Nashville so that Wayne 
plant facilities could be used exclusively 
on military projects. 

The Wayne plant now is free to 
build the Voyager 150, a postwar per- 
sonal plane capable of cruising at 125 
miles an hour over a 500-mile range. 


Labor Problems Discussed 
At NMTA Convention 


Labor relations problems dominated 
all discussions at the 46th annual con- 
vention of the National Metal Trades 
Assn. at Cleveland Nov. 15 and 16. 
Clinies, panel discussions, and talks 
covered practically the entire range of 
labor relations from collective bargain- 
ing to unionization of management. 

“Shotgun bargaining and collective 
coercion have replaced true collective 
bargaining because of a Communistic 
minority within the ranks of organized 
labor,” Louis Ruthenburg, president of 
Servel, Inc., told the convention. He 
characterized the National Labor Rela- 
tions Act as an un-American legislatioh 
because it is heavily weighted in favor 
of labor, thus denying “all men equality 
before the law.” He called upon an 
aroused public to call on Congress to 
revise the Wagner Act to make labor 


€quaily responsible for unfair labor 

practices, and to enact legislation which 

will rescind all of labor’s immunities 

_ special privileges under all laws of 
i 


land, not excluding anti-monopoly 


laws, which apply to business corpora- 


tions. 

George Romney, general manager of 
the Automobile Mfrs. Assn., drew tre- 
mendous applause for his talk on 

American Industry at the Cross- 
roads.” It is time, he said, for indus- 
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try to risk making a few bold mistakes 
rather than to continue timid inaction. 
Continued progress in America, he 
said, depends on breaking monopolistic 
action by unions so that collective bar- 
gaining can function effectively be- 
tween employers and unions individ- 
ually responsible to workers for the 
fulfillment of the contract. 

Leonard P. Ayres, vice-president of 
the Cleveland Trust Co., told the group 
that the theory of purchasing power as 
a basis for wage increases is entirely 
fallacious. Increased productivity is 
the only sound theory on which to raise 
wages, he said. The government pol- 
icy of requiring business to operate at 
a low or no profit works against full 
employment and does nothing to com- 
bat inflation, he charged, because it 
provides more money in the hands of 
purchasers and results in fewer goods 
to buy. The American standard of 
living is going down, he said, because 
organized labor has more control over 
the economic policies of the country 
than the government itself has. This 
can be changed only by making unions 
more responsible to the government, 
the public, and their own members. 
Higher wages, higher costs, and higher 
prices are inevitably coming, he ex- 
plained. 


Parker-Wolverine Co. and 


Udylite Corp. to Merge 


A proposed merger of the Parker- 
Wolverine Company with the Udylite 
Corp., both of Detroit, was agreed 
upon by directors of both corporations 
and will be submitted at meetings of 
shareholders of both companies on Feb. 
20, 1946. 

The Udylite Corp., producers of all 
types of metal finishing equipment and 
supplies, operates three Detroit plants. 
Parker-Wolverine produces finished 
fabricated parts and renders metal fin- 
ishing service from five Detroit plants. 

The proposed merger provides for 
issuance of 2% shares of Udylite stock 
for each of the 135,931 shares of out- 
standing Parker-Wolverine stock. 

Charles H. Awkerman, chairman of 
the board; L. K. Lindahl, president; 


Clyde H. Reeme, vice-president and 
treasurer, and Horace S. Maynard, 
secretary, along with Willard M. Cor- 
nelius and Luis E. Eckelmann, are the 
directors of the Udylite Corp. They 
will continue as officers and directors 
of the continuing corporation. 


Chevrolet to Build 
West Coast Assembly Plant 


The Chevrolet Motor Division of 
General Motors Corp. has purchased 
an industrial site of 100 acres in Van 
Nuys, Cal., and within the near future 
will begin the construction of an as- 
sembly plant. 

This is the second General Motors 
operation to be located in the Los An- 
geles area. In South Gate, the Cor- 
poration began operations in 1936 and 
the plant there recently resumed the 
production of Chevrolet trucks. By the 
first of the year, however, the South 
Gate plant will be turned over to the 
production of passenger cars in the 
Buick, Oldsmobile and Pontiac lines. 

During the peacetime years preced- 
ing Pearl Harbor, the west coast was 
supplied with Chevrolets built at the 
Oakland plant, which was erected in 
1916. This plant, taken over by the 
Government during the war years, will 
shortly be returned to Chevrolet and 
will be reconverted to its former ac- 
tivity, but it has been decided to sup- 
plement its production by that of the 
Van Nuys plant in order to assure 
ample supply. 


Ford Rebuilding Foundry 


The Ford production foundry is to 
undergo a _ rehabilitation which will 
cost approximately $10 million, accord- 
ing to M. L. Bricker, vice-president in 
charge of manufacturing for Ford. 
The project includes enlargement of 
the core rooms and building of a large 
new core room, rebuilding four sys- 
tems for production of motor cylinder 
blocks, installations making possible 
more efficient handling of hot metal, 
installation of new dust collector equip- 
ment, and the installation of bulk ma- 
terial handling systems. 


De Havilland Goblin Turbojet 


This power plant, 
which is now in quan- 
tity production, is the 
standard power unit 
of the British de 
Havilland V am pire 
fighter. It is rated at 








3000 Ib static thrust at 
sea level, which gives 
the plane a_emaxi- 
mum speed of 540 
mph. This is the sus- 
tained level speed of 
the standard Vampire 
combat aircraft with 


full military equipment and armament. Much higher speeds are said to have been 
attained in current development work. The Goblin is a simple engine with straight- 
through gas flow and single-side centrifugal compressor. It has already run 500 
hours under official type-test conditions without change of any main equipment. 
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per cent solids. After the resin has been 
given a chance to diffuse into the 
“green” plaster, the free water must 
be removed before the benefits of the 
resin addition can be realized. This is 
accomplished either by long time at- 
mospheric drying, or at an elevated 
controlled high temperature in an oven. 
The latter must be handled very care- 
fully to avoid removal of moisture of 
crystallization, or the part may be 
weakened rather than strengthened. 
When the water is removed and the 
resin cured, perhaps by catalysts in- 
cluded in the water mix, the plaster 
forms will be found to be hardened, 
and properties improved some 50-100 


per cent. However, that represents 
about the limit, because as will be 
brought out further in this article, the 
gain in properties of the plaster of 
Paris forms is directly dependent upon 
the extent to which the voids formed 
by the free water are filled. The total 
resin gain through the water diffusion 
method will be quite low. It will be 
found to depend upon how thoroughly 
the water solution of the resin has re- 
placed the free water, which more often 
exercises a diluting effect. 

Other water soluble thermoplastics 
can also be considered and they, too, 
have been tried, with indifferent suc- 
cess inasmuch as their much higher vis- 











CYLINDER LINERS 


A DEPENDABLE 
SOURCE OF SUPPLY 


For 90 years we have been supplying castings to manu- 
facturers who wanted good value. Today, as a result 
of steady growth, our foundry is casting large quanti- 
ties of parts in ALL ferrous metals—gray iron, Gunite, 
malleable, and steel. Items of particular interest to the 
automotive trade are shown here — Brake Drums 
(rough or completely machined), Cylinder Liners, and 


Brake Shoes (rough castings only). With experienced 
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engineering service, efficient production methods, and 
careful laboratory control, we can provide a depend- 
able source of quality castings. Let us quote on your 
next order. 
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cosity and molecular weight precluded 
effective and practical diffusion into the 
“green” plaster forms. Water soluble 
silicates and the like have also been 
considered and tried. At best, a fair 
build up of the resin at the surface 
was obtained with the thermoplastic 
polymers, with an improvement in sur- 
face hardness and gloss, but nothing 
more than what a good sprayed coating 
could accomplish. 


Impregnating Dry Plaster 


Diffusion into substantially dry plas. 
ter of Paris forms may be accomplished 
with good results, providing the cor- 
rect type of resin is employed. The 
rate of penetration will be found to de- 
pend upon many factors, most impor- 
tant of which is resin viscosity and the 
previous solids/water ratio at the time 
of pouring. The optimum proportions 
of solids/water ratios recommended by 
the manufacturers of these materials 
are as follows: 


Plain casting plaster—100 parts solids to 
60 parts water. 
“‘Hydrocal’’—low expansion plaster — 100 


parts solids to 45 parts water. 

‘““‘Hydrostone’’—high strength plaster—100 
parts solids to 32 parts water. 

The diffusion of a furane resin of 2 
to 3 centipoises viscosity into dry plas- 
ter of Paris castings is illustrated in 
Fig. 1. The rapid diffusion of the furane 
resin should be noted. Straight plaster 
is best treated with Resin XP, an acid 
catalyzed resin; while “Hydrocal,” 
which is buffered on the alkaline side, 
is best impregnated with Resin XR, an 
alkaline catalyzed furane resin. Over- 
night, several inches penetration have 
been obtained into dry plaster of Paris 
forms, and while greater rates and 
amounts of penetration can be realized 
with the aid of vacuum, the entire tech- 
nique may be accomplished at atmos- 
pheric pressure and at room tempera- 
ture. Of course, the depth of penetra- 
tion may be readily controlled, as shown 
in Fig. 2, if only a surface penetration 
effect is required—though for optimum 


results, full penetration of the plaster 5 


of Paris forms is recommended. The 
penetration rate is remarkably fast, 
and results are quite reproducible. 
From a practical point of view, it is 
interesting to note that over two years 
ago some heavy sections at least one 
foot thick were treated with these 
resins to obtain full and good penetra 
tion. Recently these materials have 
been made available commercially 
(Resin XP and Resin XR noted above, 
from Furane Plastics and Chemicals 
Co.) and have contributed much to the 
life and durability of plaster of Parls 
forms and patterns. Stretch press dies, 


hydropress form blocks, master mock J 


ups, foundry patterns, laminating dies, 
match and contour plates, etc., are 4 
few of the many parts in production 
from furane resin impregnated plasters. 

In a similar manner other low V'* 
cosity resins may be diffused into 4rv 
plaster of Paris forms, though what 
counts in the final analysis is, ho¥ 
much solids this resin will contribute 

(Turn to page 96, please) 
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By momentarily storing the 
force of a blow and “slowing 
the punch,” the coiled and com- 
pressed rawhide in C/R Ham- 
mers and Mallets (1st) takes the 
shattering crash out of powerful 
blows . .. prevents breaking, 
disfiguring or marring of prod- 
ucts, machines and fine finishes. 
(2nd) eliminates recoil—ends 
the fatiguing bounce common to 
most mallets. 

With a C/R Hammer you can 
use a lighter tool, still strike 
harder and more effectively; can 
accomplish more with less fa- 
tigue; because striking force is 
mono-directional with more 
carry through. 


WRITE FOR 
CATALOG SHEETS 


CACO rawhide MF6.C0. 
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| monomers, 


| 8. These 
| furane resins polymerized to different 
| degrees of viscosity, as shown on the 
| chart. 
| molecular portions under 100 centi- 
| poises viscosity are apparent. Similar 
| results are also encountered for 100 per | 
| cent liquid phenolic 
| these are generally of a very high vis- 
cosity (about 1000 centipoises) and in- | 
capable of as thorough or as fast a | 


CHICAGO 22 ILLINOIS 


to the final structure. Emphasis is 
placed upon low viscosity resins, be- 
cause if a resin is of too high a molecu- 
lar weight, it will not diffuse nearly 
as rapidly as a low molecular weight 
resin. For example, solutions of poly- 
styrene or polymethyl - methacrylate 
may be made in appropriate benzene 
or ethylene dichloride solvents, and the 
viscosity reduced to a fairly low figure 
(say, under 100 ops). Upon application 
to the plaster forms, the solvent por- 


| tion may diffuse into the structure, con- 


tributing nothing to the strength or 


| efficiency of the plaster, while the high 
| molecular weight resin will be filtered 
| out, remaining at the surface. 
| same effect is also apparent in applica- 


This 


tion of cellulose esters, shellac, asphalts, 


' or other high molecular weight com- 


pounds in solution form. Shellac coat- 
ings have, for example, been known for 
a long period of time as sealers for 
plaster surfaces. They are precisely 


| that—sealers wth little or no beneficial 


action on the mass of material. In con- 


| sidering the low molecular weight ma- 
| terials or partially polymerized resins, 
| attention may be given to the styrene, 


vinyl acetate, or methyl methocrylate 
The writer has employed 
these resins for diffusion into plaster 


| followed by polymerization with vary- 


ing degrees of success. One problem in- 
herent upon the polymerization of this 
polymer is the fairly high vapor pres- 


| sure, even at room temperature, and 


more so during thermal polymerization. 


| Appreciable loss is entailed due to evap- 
| oration, though through special means | 


these too may convert the plaster to 


hard, durable bodies. Another practical | 
| consideration 


which confronts these 
resins, as well as some of the thermo- 


| setting partial polymers, is stability in 
| storage. The plaster pattern, for ex- 
| ample, 
| with long storage life. The plaster of 
| Paris, if sealed from moisture, will 
| keep satisfactorily for many months, 


generally requires materials 


and if the impregnating resin were to 
be satisfactory for only a two-month 


| period—as so many of the uninhibited 


monomers or partial polymers are— 
dissatisfaction would be apparent 


| among the largest potential consumers 


for resin impregnated plasters. Liquid 
furane resins for treating plaster have 
an indefinite shelf life. 


The effect of resin viscosity on the | 


amount of resin absorbed at atmgs- 
pheric pressure is brought out in Fig. 
data were obtained upon 


The advantages of the lower 


resins, 


penetration as the furane resins. The 

latter resins possess excellent wetting 

properties, and will penetrate into plas- 
(Turn to*page 98, please) 
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; production they will play a similar part. 
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ter much as water penetrates into a 
porous blotting paper. Application is 
very simple, either by immersion or 
brushing on the final shape. 

Among other resins suited for pene- 
tration into dry plaster forms or pat- 
terns are aqueous phenol formaldehyde, 
urea formaldehyde, or melamine for- 
maldehyde resin solutions. The phe- 
nolics penetrate the best and the mela- 
mine solutions the least satisfactorily. 
The melamines have the advantage of 
the lightest color, forming a clear sur- 
face film which, however, checks ap- 
preciably after several weeks. Water 
soluble phenolic resins can be employed 
with good results, and after the water 


has been removed may be effectively 
cured to develop good strength proper- 
ties. The combination, however, lacks 
the superior strength of the furane 
resin impregnated types and the abil- 
ity to take higher operating tempera- 
tures for appreciable periods of time. 
From careful examination the answer 
appears to lie once again in the amount 
of resin successfully introduced into 
the voids left by the free water at the 
time of pouring. Water soluble resins 
will introduce space filling water sol- 
vents, and result in voids which prevent 
the development of optimum properties. 
Re-impregnations after drying are not 
too successful because in most cases 
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there is a higher build-up of resin 
nearest the surface, and subsequent 
resin pick-ups are on @ much reduced 
scale. 

The furane resins on the other hand 
are complete liquid resins containing no 
solvents, and what enters the plaster 
remains there and is converted to use- 
ful properties. While the resins may 
be cured ultimately at room tempera- 
ture (over a few weeks’ period after 
activation with catalyst), heat curing 
is recommended, and a typical cycle of 
cure is illustrated in Fig. 4. When full 
impregnation is practiced, the resin 
impregnated plaster should be heated 
slowly not only to avoid stresses on 
large form blocks or tools due to un- 
equal thermal properties, but also to 
prevent sweating out of the resin on 
the outside surface. Initial tempera- 
tures of 125-140 are recommended, fol- 
lowed by a few hours at 180-190F. 
Large forms are cooled slowly accord- 
ing to conventional practice for large 
castings. 


Characteristics of Furnace Resin 
Impregnated Plaster Forms 


In Fig. 4 the curing temperature 
cycle was evaluated by the change in 
physical properties. In the table (page 
32) in this article a comparison is 
made of the resin impregnated plaster 
versus the unimpregnated plaster: 

Properties have been improved suf- 
ficiently to allow plaster shops to take 
their finished plaster patterns, and 
without making any further tools, con- 
vert these in many cases to a durable 
structure. These resin impregnated 
forms are much stronger and are, for 
example, capable of withstanding hy- 
dropress operation and form. sheet 
metal. Without impregnation with resin 
the forms would crumble and easily 
break. The savings in tooling costs are 
tremendous. Not only are there lower 
material costs in the plaster-furane 
resin combinations, but also when one 
considers the time saved in making 
other patterns for metal or liquid resin 
tools, the advantages grow. When it 1s 
desired to develop maximum impact 
strength, cotton or glass wool added to 
the plaster of Paris before pouring and 
then subsequently cured with furane 
resin, will give a structure capable of 
taking much mechanical abuse. 

Match plates, contour blocks, drill 
jigs, lifts from master mock-ups, of 
the master mock-ups themselves ¢a” 
now be made in plaster of Paris % 
“Hydrocal” and be recognized as per 
manent and resistant to the incidental 
handling which normally causes them 
to break. While this resin development 
appeared commercially only shortly be 
fore the close of the war, several mock- 
up sections of leading fighter plane 
were treated to render them more per 
manent. The materials and the tech- 
nique are being widely applied in the 
reconversion tooling problems. 

With reference to temperature, somé 

(Turn to page 102, please) 
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manufacturers have employed furane 
resin impregnated plaster dies for lam- 
inating operations at 250F. These high 
temperatures do not seriously affect the 
forms provided if, of course, they are 
not applied too long. The maximum 
continuous temperature resistance indi- 
cated is in the neighborhood of 180F, or 
approximately the same range as the 
prevailing liquid casting resins. 


Appearance 

The application of furane resins to 
dry plaster of Paris forms does not 
result in any build-up on the surface 
of resin, which is another way of say- 
ing that all the resin diffuses to the 


inside and does not mask any fine sur- 
face details. This has been rather im- 
portant from the standpoint of deco- 
rative ceramic work. Plaster of Paris 
can capture many fine design details 
which are lost in fired ceramic art 
work. By resinifying the plaster struc- 
ture, these details are rendered more 
permanent and competitive to the 
ceramic ware. The resinified plaster has 
the further advantage of obtaining 
good surface gloss by buffing and pol- 
ishing, something which is not possible 
with straight plaster forms. Some 
pieces look like polished ebony. Stretch 
press dies find this high surface polish 
a decided advantage. 
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Here, in the Bendix-Weiss Constant Velocity Universal 
Joint, Strom Balls do their part in making military vehi- 
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in our great war production effort where the high degree 
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to provide the finest bearing equipment towards its great 
contribution to total victory. Strom Steel Ball Company, 
1850 South 54th Avenue, Cicero 50, Ill. 
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Unlike straight plaster of Paris, 
furane resin impregnated plaster jg 
capable of taking many light surfage 
and decorative finishes without danger 
of peeling off. Particularly good adhe. 
sion of surface coatings is possible 
upon furane resin impregnated plas. 
ters. This is important when decorative 
and light finishes are required. 

It is apparent that resin impregna. 
tion adds much to low cost plaster of 
Paris forms. While there are many 
ways of effecting these combinations, 
optimum properties are developed upon 
dry finished forms. Present indications 
are that these efforts mark the start of 
an entirely new phase of the plastics 
industry in which plastics and ceramics 
combine their desirable traits to make 
available new and useful structural and 
decorative materials. 


Glue in the 


Automotive Field 
(Continued from page 25) 


had experimented widely with rayon, 
adopting it for upholstery as well as 
cover material, floor coverings, and 
tire cord fabric. Here in America, a 
number of large auto makers had made 
use of rayon for specialized purposes, 
General Motors, after extensive tests, 
developed an all year round slip cover 
made of rayon. Dyed in fast colors, 
this cover had a slippery surface that 
cut to a minimum friction between 
clothes and the seat cover. This was 
in answer to complaints by those weat- 
ing fur garments and napped fabrics. 
Graham also made use of rayon as 4 
lining for storage trunks. 

The use of glue solutions for pro 
tective coatings and as a dye leveling 
agent brings closer the goal of car fab- 
rics as outlined by a noted textile av- 
thority: long life and ability to take 
hard wear, maximum style and beauty 
for luxurious and smart trim effects, 
ease of handling, elasticity and soft 
ness for comfort, ventilation for dis 
sipation of body and interior heat, 
maximum resistance to spotting ani 
ravages of accumulated road dust and 
dirt. 


Floor Coverings 


Thousands of miles of specially 
treated carpeting are used each yes! 
normally by the car industry. TH 
warps of automobile floor coverings at 
treated with animal glue to impart th 
necessary wearability to stand up 
der heavy wear in a concentrated are 
Prior to weaving, the “cops,” which a® 
the basis of the warp, are impregnatel 
with glue. This provides a tough a 
durable bond between the lower lay# 
of the rug and the upper layer of cot 
ton and wool known as the “woof: 
It is easy to see why animal glue * 
used for a protective coating on flo 
coverings that go into cars and othe 
places of heavy traffic such as Pullmat 

(Turn to page 105, please) 
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{ 
he-B re also used on floor coverings to in- 
ible sure greater grease and water re- 
las: pellancy. 
tive This standard of all adhesives, ani- 

mal glue is also used in large quanti- 
na ties for many other automotive pur- 
OLB poses. For example, paints used to 
any finish auto bodies may contain glue as 
ons, one of their components. Glue-impreg- 
pon nated gaskets made of cork, paper or 
ions fber are used for gas and oil seals in 
t off every automobile engine. 
tics Animal glue is the oldest adhesive 
mics known; for almost 4000 years, it was 
nake® the only adhesive used. Made from 
and hides and bones, glue is a protein sub- 
stance of colloid character. Its ability 
to alternately jell and liquify makes it 
valuable for many industrial processes 
and enables the factory manager to ad- 
just the speed of setting of the glue to 
the speed of production. Other glue 
properties of interest to the designer 
or engineer are: ready miscibility, ease 
of preparation and application, free 
ayon, # flowing consistency, and high joint 
ll asfstrength. Glue joints are able to with- 
and §stand a pressure of between 5000 and 
ca, 28 10,000 pounds per square inch placing 
madefthem second to the metals in this 
noses, F quality. 
tests, § Though normally low, the water re- 
covet Bsistance of animal glue can be greatly 
olors, Bincreased through chemical treatment. 





“Engineered Fastenings” is not a catch-phrase! 
It is a brief, obvious designation of the scientific 





_ that B Recently concluded experiments by glue Modern comperaters supplement microm- production of HOLTITE screws, bolts and allied 
tweet Bmanufacturers indicate high water re- eters, gages and other inspection devices to fastenings. A technical engineering staff directly 
; was sistance obtainable through the use of |.” insure uniferm precision of HOLTITE Engi- supervises every operation, from the analysis of 
weat- small amounts of Formalin as a coat- neered fastenings throughout production. sted ih h r we ae 
brie. Bing on the glued joint assembly. raw material, through our own steel processing 


and wire drawing departments, through each 


as 4 
separate stage of manvfacture to the 










* pro - final hardening, heat-treating and 

veling fm ollective Coercion AS) Sa finishing operations. With modern 

r fab- h ’ —_ o™ chemical and metallurgical labo- 
\ ot-G & 

le au un Bargaining & Ne ratoties and special testing 

» tale (Continued from page 15) am equipment, our engineers 


neauty 
affects, 
| soft 


have every scientific aid 


& & : é | to control the precision 


production of ‘standard 





ental basis of orderly government, 
Hoes not the daily violation of labor 













wr dis: HFontracts follow as the natural effect of Xe 
, . and Special HOLTITE 
or n obvious cause? Why wonder at the  . a cate s 
g . ffective arrogance of the labor lobby? oo ns 
st antM#s it surprising that American work- y 


oy have paid millions in tribute for 
€ privilege of working in war plants 
ontrolled by organized labor? 


vecialyf American labor has repeated] 4 S 
: y and . f i>, oo ke 
h yet#onclusively demonstrated its fine | | 7 p 2 & ¥ | 

































_ The@atriotism and adherence to American 
1gs ate leals, but labor is being increasingly 
art the ow by the communists’ subtle f 
up urgpc elective technique of boring from : . 
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daremithin, Under such conditions true fastening time and 
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plue SsMPeaning—no secondary or remedial HOLTITE-Phillips on next order. BUY MORE WAR BONDS 
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Collective Bargaining—Management Control 
(Continued from page 17) 


with no adequate banks of parts built 
up and any stoppage among suppliers 
is felt almost immediately. With steel 
workers also threatening to walk out 
and countless strikes and slowdowns 
among automotive suppliers, the out- 
look for continued production is any- 
thing but good. 

Parts manufacturers also are bound 
to suffer from the General Motors 
strike according to Frank Rising, gen- 
eral manager of the Automotive and 
Aviation Parts Manufacturers. He 





predicted 100,000 men would be out of 
work within a short time after the 
strike started and that suppliers who 
sell 60 per cent of their output to Gen- 
eral Motors probably will be forced to 
close down. Rising also stated that if 
parts plants go down because of cur- 
tailed business with GM, other car 
companies, including Ford and Chrys- 
ler, will be forced to shut down. The 
union also may close down about 175 
tool and die shops working on dies for 
both current and 1947 models. The 








“Sooling Uper~ he utmost 


in skill and experience is required 
in laying out a complicated im- 
pression on the polished surface 
of the forging die block. Wyman- 
Gordon manufactures all its own 
tools—a greater range and wider 
variety than any die and tool shop 
in the industry. Capable men with 
genuine pride in their craftsman- 
ship—the most modern machine 
tool equipment—all are respon- 
sible for every Wyman-Gordon 
forging. 


WYMAN-GORDON 


Forgings of Aluminum, Magnesium, Steel 
WORCESTER, MASSACHUSETTS, U. S. A. 


HARVEY, ILLINOIS 
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DETROIT, MICHIGAN 
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Key parts purchased from Gener 
Motors divisions by other passe 
ger car companies: 


Company A—Fuel pumps, spark ply 
electrical equipment, ignition parts, wiri 
electric motors and shock absorbers. 

Company B—Fuel pumps, rubber mow 
ings, ball bearings, plain bearings and sho 
absorbers. 

Company C—Fuel pumps, air cleane 
horns, ignition wiring, ball and roller be 
ings. 

Company D-—Engine bearings, shock a 
sorbers, fuel pumps, air cleaners, oil filte 
ignition parts, wiring harness, starters a 
generators. 

Company E--Fuel pumps, thermostatsa 
wiring. 

Company F—Fuel pumps, air cleane 
mufflers, shock absorbers, ball bearings, ; 


mats, steering wheels, vibration damp. 
and motor mounts. 
Company G—Fuel pumps, but has ¢ 


other established source to take care 
part of requirements. 











strategy would be not to call the men 
out but to order them to refuse to 
work on GM jobs. However, since 
many shops are engaged in work 4al- 
most exclusively for GM, a large nun- 


ber would be forced to close down. = 
One point that has generally t~ 

missed in public discussions about ‘ 

lective bargaining is that the wv 

issue is tied up closely with the r aity 


ter of productivity. This has | 
brought into negotiations with 
union by both Ford and Chry:; 
Ford, in a straightforward summ 
of its case, pointed out that red 
productivity per man has become 
alarming that the very future of 
company is at stake. The company 
demanded that the union bring 
negotiations a plan for guarante 
against work stoppages and loss of 
duction. Pointing out that there | 
been 773 work stoppages since the unio 
contract was signed in 1941, For 
spokesmen stated that some provisi0 
is necessary to require the union 
recognize and fulfill a responsibility 
its own in regard to loss of producti! 
and to assure the company the sal 
security that it has provided for th 
union in the contract. Chrysler als 
has submitted a list of contract ! 
visions designed to assure responsibilit 
of the union for work stoppage 
Chrysler suffered 487 strikes durin 
the time the “no-strike” pledge was! 
effect. Negotiations are in progress ® 
both companies, but there is yet litt 
evidence as to whether the same bas 
for arriving at wage rates is bel 
followed as is being demanded of 6¢ 
eral Motors. One Ford spokesind 
stated that if the union demands accé 
to the books, the company will sta! 
flatly against it. 
Although labor trouble is the chi 
problem of the car manufacturers, ! 
restrictive price ceilings announced 4 
OPA also are adding to their a 
Henry Ford II, president of Ford ~ 
Co., stated that the approximately 
per cent increase allowed his comP* 


(Turn to page 108, please) 
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sho fugal pump. It’s necessary to fit the rotating ele- 

We ment that does the pumping so closely inside the housing 

it that clearances are extremely minute. That’s how you 

tsa get suction and it’s also how you can get into trouble if 

my there’s end-play in the drive shaft. Only ball bearings 
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8 ( can take that combination of heavy radial and thrust 
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aa It’s Fafnir’s job to take on tough jobs like this . . . and 

- come up with a series of bearings such as the Duplex 

a Units. Their greater ball complement and double angu- 

, larity of load lines enable these bearings to take heavy 
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maintain precise clearances between rotary element and 
casing, require minimum attention and last long beyond 


anticipated life expectancy. 


It’s the way Fafnir enters into working partner- 
ship with machine designers and machine users in 
offering practical solutions to any bearing prob- 
lem that makes so many executives say, ‘‘Let’s 
put it up to Fafnir.’”’ The Fafnir Bearing 


Company, New Britain, Connecticut. 
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FAFNIR BALL MOST COMPLETE LINE IN AMERICA 
BEARINGS ‘ 
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does not reflect present economic con- 
ditions and that the company will take 
a loss on its product for an indetermi- 
nate peried. He did not indicate, how- 
ever, that Ford will make a protest. 
Other companies have declined to com- 


ment officially but it is understood that 
they agree substantially with Ford. 
Most spokesmen say that in view of the 
stiffly increased costs since 1941, the 
break-even point will be at a much 
higher volume than before the war. 


Truck Registrations 


(Continued from page 40) 


closely by Ohio with a decrease of 9.28 
per cent. In number of units Cali- 
fornia remains in the lead with 2,719,- 
000 vehicles. New York, in second 
place, will have around 2,247,000 ve- 
hicles registered. Only four states 





FLANGE 
THICKNESS 


will have registrations under one hun- 
dred thousand, Nevada being the low- 
est with 46,500. 

This maintenance of practically 
similar registrations in 1945 as in 1944 
is primarily due to those cars and 











DOVETAIL 
UNDERCUT 


PLUG & STEP 


PLAST-0-LOCK 


FLUSH PIN 


BUILT-UP 


“Torner Gains Company 
H TON ROA ‘ SERNDALE 2 M vamen ay 
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Table I 


States which have shown Gains in ther 
portion of Total Registrations in 1945) 
from 1940. 


California 
Michigan 
Indiana 

North Carolina 
Washington 


1940 
8.59 
3.80 
3.19 
1.88 
1.79 
1.85 
1.55 
1.61 
1.57 1.65 
1.54 1.64 
1.42 1.54 
1.34 1.49 
1.44 1.44 
1.25 1.37 
1.31 1.34 

1.33 


1944 
8.87 
5.00 
3.17 
1.97 
2.01 
2.00 
1.73 
1.76 


Connecticut 
Maryland 
Tennessee 
Kentucky 
Oregon 
Nebraska 
Louisiana 
Alabama 
Colorado 
South Carolina 
Arkansas 
Maine 

North Dakota 
Utah 


Delaware 


Massachusetts 
Mississippi 
Rhode Island 








trucks which came out of storage when 
gasoline rationing restrictions were 
lifted shortly after V-J day. While 
there had been no way in which to a 
tually determine the number of ve 
hicles which were in storage, it was 
believed by those who had studied tl 
situation that these stored vehicle 
numbered at least 500,000 units at the 
beginning of 1945. Their resumptiol 
of service has nearly balanced thos 
cars, trucks, buses and taxicabs which 
were junked, totaling in the vicinity 
of about 600,000 units. 

During the past five years there has 
been a redistribution of motor 
hicles throughout the country occ 
sioned largely by a migration of work 
ers from one section of the counw 
to another and the intensive drive cf 
ducted by the used car dealers to put 
chase cars in the East and ship then 
to points South and West for resale 
While this shift of motor vehicle popt 
lation was most pronounced durin 
1942, 1948 and 1944, nevertheless, 
had its beginning in 1941 during # 
early days of production for defense. 

Even though it is somewhat difficul 
to measure this motor vehicle popu 
tion shift in view of the fact that bo 
state and total U. S. registrations ha 
been steadily declining since 1941, 
peak year of registrations, an indi 
tion of some of this shift is found 
a comparison between the percentae 
each state total was of the U. S. reg# 
trations for the last normal preW 
year, 1940, with a similar percen 
for each state as of today. (Betwé 
these two years, 1940 and 1945, we 
has been a drop in the number of 


(Turn to page 110, please) 








Tenite steering wheel molded by 


Sheller Vig. Corp. for 1946 Packard 


Tenite has steered leading makes of American motor cars for ten years. During the war, it 
was a natural choice for the steering wheels of landing craft, jeeps, and Army trucks, and con- 
trol wheels for bombers. Now, Tenite is once again back in civilian life and will shortly make 
its appearance on the steering wheels of 1946 automobiles. 


Motorists will also find Tenite used again for the control knobs, gear-shift levers, han- 
dles. and panels of their new cars. Colorful, shatterproof. pleasant to touch in any kind of 
weather. Tenite has proved ideal for interior appointments of motor cars in every price range. 


Tenite is manufactured in a number of formulas 


which suit it to a wide variety of uses. It is avail- o 
able in unlimited colors — opaque. translucent. and 
transparent. For more information about Tenite, its 
properties and many uses, write TENNESSEE 


EASTMAN CORPORATION (Subsidiary of Eastman 


Kodak Company). KINGSPORT, TENNESSEE. an Eastman plastic 











CLARK fork trucks utilize all 


factors in material handling 


High stacking utilizes "ceiling heights" or "air rights." 
Speed in handling utilizes time. 


24 hour a day performance utilizes round the clock 
availability. 


Low cost operation and long life utilize savings on 
investment. 


1.4 355% 


Clark Fork Truck performance utilizes all factors in 
material handling. 


CLARK 


TRUCTRACTOR , BATTLE CREEK, MICHIGAN 





Products of CLARK « INDUSTRIAL TRUCKS AND TRACTORS © BOOSTER UNITS + EASY ROLL TRAILER AXLES 
AXLES FOR TRUCKS AND BUSES « GEARS AND FORGINGS « ELECTRIC STEEL CASTINGS « METAL SPOKE WHEELS 
TRANSMISSIONS # AXLE HOUSINGS * RAILWAY TRUCKS ¢ BLIND RIVETS » HIGH-SPEED DRILLS AND REAMERS 














hicles registered of slightly over two 
million, or about 6.52 per cent, but the 
decline since the peak year, 1941, has 
been approximately 4,300,000 vehicles, 
or about 12.6 per cent.) 

In Table I there will be found listed 
those states which have increased their 
portion of the U. S. registrations in 
1945 as compared with 1940 and to 
show the change of this year over last 
we have also added the data for 1944. 
Table II lists those states which have 
a smaller portion of the U. S. regis- 








Table Il 


States which have shown losses in their 
portion of Total Registrations in 1945 


from 1940. 
1940 1944 1945 


Serres 8.63 7.44 7.53 
Pennsylvania ........ 6.76 6.44 6.50 
DE accuse cewevens 6.16 5.80 5.73 
 Siwcwteeedawecen 6.15 6.16 5.61 
MC Vlduous wa euaeee 5.38 5.19 5.13 
New Jersey ......... 3.42 3.31 3.32 
eae 2.93 2.79 2.79 
So, 2.86 2.77 2.74 
rer 2.77 2.53 2.49 
ee 2.51 2.33 2.30 
rrr eee 1.82 1.66 1.67 
West Virginia ....... .94 .92 91 
South Dakota ....... .62 .60 .60 
MEOMERER. cocccisescce 61 53 52 
ere 52 -49 50 
New Hampshire ..... 41 39 40 
New Mexico ......... -40 oe .39 
Dist. of Columbia ... .57 42 .38 
TL Wecak emaaues .30 28 29 








trations. In both tables the states have 
been listed according to the descending 
order of their per cent of total regis- 
trations in 19465. 


It must be borne in mind that there 
is no real comparison between the data 
shown for 1940, 1944 and 1945, as the 
percentages for each year are based on 
a declining total. These calculations 
will illustrate, though, that California, 
which in 1940 had 8.59 per cent of all 
registrations, today has 9.12 per cent, 
but at the same time the number of 
all registrations has dropped over 
2,000,000. 

However, the results of the calcula- 
tions shown in Tables I and 11 should 
be of interest to all manufacturers of 
replacement parts, accessories and ser- 
vice equipment, and it is for their bene 
fit that this analysis has been made. 


Donaldson Opens Three 
New Field Offices 


The Donaldson Co., St. Paul, Mints 
manufacturer of air-eleaning equiP 
ment, has opened three new field offices. 
The new Cleveland office, under the 
management of Mr. G. C. Bohn, is 1 
cated at 2114 Lamberton Road, Cleve 
land Heights. The Chicago office, 
600 S. Michigan Ave., is managed bY 
Mr. C. D. Walter. The Detroit office, 
at 6432 Cass, will be managed by Mr. F, 
H. Funke. 
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TWO HEADS 


ARE BETTER THAN ONE 


INn MULTIPLE 
PRECISION 
GRINDING 


When Fitchburg engineers put their heads to the 






































“grindstone” to develop a method that would cut costs 
on precision grinding as multiple tooling has on machined 
work, they emerged with a revolutionary idea. This new 
design not only makes other equipment obsolete — it 
also prevents its own obsolescence by its unique en- 
gineering feature! 

The basis of this Fitchburg method is an independent 
standard interchangeable grinding head which may be 
mounted singly or in multiples on standard or special 
equipment, and may be regrouped and remounted on 
standard machines or on new special bases, for opera- 
tions other than the one originally specified. Mounted 
singly, it can perform more jobs than was thought pre- 
viously possible — straight or bevel gears, internal or 
external gears, etc. — due to its independent posi- 
tioning and its ability to be set at any angle the work 
requires. Mounted in multiples, its production uses are 


even greater. 


THE HEAD. The Bowgage Head is a completely independent precision 
grinding unit. It has rapid traverse, slow grinding feed, grinding dwell 
or spark out, and rapid return to starting position — all started by one 
push button. It is precise to .0002”, minimizing spoilage. It can be re- 
moved and remounted for other work, if operations are changed. 


THE BODY. This Fitchburg Double-Head Grinder and Polisher for Gear 
Shift Grooves is typical of many special Fitchburg machines into which 
independent Fitchburg heads can be built to cut costs through multiple 
automatic grinding on mass production. One grinding wheel rapidly 
traverses into the slot and then an automatic side wheel motion grinds 
One side of the slot, then the other. Meanwhile, the other grinding wheel 
comes in and finish-polishes the first side ground, then the secohd side 
which has just been ground. This is an automatic cycle from start to finish. 


Write Today for Catalog—Sent Free Upon Request 


U RG GRINDING MACHINE > se 


Sasa cuusert> 


i Pe CC 
Grindets. 


FITCHBURG: 


Mant facture of —Bowgo9* Whee ea n ulti P isi Grinding Un 
h h | Units. M \tiple recision } 

4 G i = Bath Full Universal Grinders and Specia 

’ Gear inn A 

Grinders, 


Cylindrical 
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2t=-air 


MEANS TODAY'S HIGHEST 
STANDARDS OF ACCURACY! 


Tel-air's manufacture of timing mechanisms 
is exceptional. Tel-air prodfiction of bomb 
fuzes (tiny timing mechanisms) is a story 
in itself. Preference of Tel-air by America’s 
leading manufacturers for today’s expanding 
market is another. Tel-air parts and assem- 
blies are found precise and reliable by to- 
day’s standards for long and severe service. 
Investigate! Resourceful engineering, tool- 
ing, and production are fine arts here. 
Whatever your problems in _ timing, 
them to Tel-air for immediate attention. 





bring 


—— = DELIVERY on all orders, large or 
small, 

Write for profusely illustrated 
typical Tel-air products. 


Catalog of 





, . 








Write for profusely illustrated 
Catalog of typical Tel-air products. 





In the Avr it's 


caper maemo 
G2 det-air 


tut TELEOPTIC <3 


1257 MOUND AVENUE RACINE, WISCONSIN 











+ . . carry more sheets per 
load—faster and safer with no danger of 
dropped loads. Stack sheet stock—loose 
or bundled—higher, evener, closer to- 
gether. ee 


Features insure maximum protection tor 
both men and materials. Long carrying 
angles prevent damage to edges. Surface 
scratching of high grade stock is pre- 
vented. 

One-man end operation or remote cab 
control keeps workmen away from danger 
polnt, plus eliminating need for extra 
alsle space. Cuts labor cost—no sling 


with Safety 
for Men and 
Materials 





crews necessary—accident hazard milal- 
mized. 

Sliding lock bar (optional equipment) 
quickly adjusts legs to accommodate dif- 
ferent widths. Tong action compensates 
‘or sag. 

C-F Lifters are available in capacities 
from 2 to 60 tons or larger, in standard 
or semi-special designs to meet your 
specific requirements. Write for bulletia 


CULLEN-FRIESTEDT CO. 


1309. S. Kilbourn Ave., Chicago 23, Hl. 








New Products 


for Aircraft 
(Continued from page 46) 


Army-Navy Specifications AN-W-C- 
591b, dated March, 1945. The pres- 
surized receptacle is subjected to a 
pressure differential equivalent to 30 
psi for a period of one hour at a con- 
stant temperature, and must likewise 
be tested under water. In the thermo- 
cycle tests at the same maximum of 
30 psi, several cycles of temperature 
are given, ranging from —67 F to 
185 F. 


Riveting Iron for 
Explosive Rivets 


This explosive rivet iron for setting 
du Pont explosive rivets which are 
widely used in blind applications and 
hard-to-reach places is made by the 
Ripley Co., Torrington, Conn. The 
Ripley Co. has acquired all Goodyear 
rights to the low voltage riveting iron 





Riveting Iron 


and has completed arrangements with 
the Explosives Department of E. I. du 
Pont de Nemours & Co., Inc., to produce 
the_du Pont No. 6 riveting iron. It will 
be sold by du Pont for production appli- 
cations. 


North American Aviation 


Plant Leased by GM 


General Motors Corp. has leased the 
entire North American Aviation plant 
at Kansas City, Kan. According to the 
terms of the lease, the plant, which will 
be used for the assembling of Buick, 
Oldsmobile and Pontiac cars, will be 
taken over by General Motors at an 
early date. 

Major changes in the plant will be 
started immediately after occupancy, 
labor conditions permitting. 

Actual production of cars is sched- 
uled to begin in March with the first 
car coming off the end of the assembly 
line some time in April. This plant, 
which will be one of six similar Buick- 
Oldsmobile-Pontiac assembly _ plants 
spread across the country, is expected 
to reach capacity production by the 
middle of 1946. ; 

R. J. Wilkins, who has been carrying 
on negotiations for the properties 0 
both Kansas City and Washington, will 
be the manager.” * a: 
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| automobiles now leaving the assembly lines. And 











Spicer universal joints have been standard equipment 
on Hudson motor cars since they first were built in 
1909. This 37 year record of dependable Spicer 


service will continue in the sleek new 1946 Hudson 








The new 
1946 HUDSONS 
are equipped with 

Spicer Universal 
Joints and Propeller 


each new Hudson on the road will add greater pres- 
tige to Spicer engineering and manufacturing skill 
... for 42 years the standard of excellence in the 


automotive power transmission field. can 


Spicer Manufacturing Corporation, Toledo 1, Ohio 


ae Oe eee 


SERVICE 
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views in various departments for a bet- 
ter visualization of the plant and its 
equipment. 


Schwitzer-Cummins Equipment 


(Continued from page 31) 


maintained in close axial alignment, cleaned and water tested before they 
held to within 0.002 in. indicator are delivered to the machine shops. 
reading. After passing the water test the cast- 
Our readers doubtless are familiar ings are sprayed with a sealer which 
with the problems involved in machin-_ serves the dual purpose of a sealer 
ing castings which must be oil-tight and rust preventive. 
or water-tight at assembly. Frequent- Owing to the multiplicity of parts 
ly, evidence of porosity does not de- produced in this plant, the foregoing 
velop until the casting has been com- examples of production routings are 
pletely finished in the machine shop. offered as being typical of the opera- 
To avoid such costly rejections, in keep- tions and quality standards on similar 
ing with economic cost levels, all oil parts. The pictorial section will pro- 
pump and water pump castings are vide the reader with a selection of 


New Production 
Equipment 
(Continued from page 44) 


dove-tail ways bearing on the column, 
Improved cam-type gibbing solidly 
locks ram to column front and rear. 
An overarm pilot wheel provides ease 
for positioning the overarm. Sturdy 
arbor supports, for B style arbors, are 
clamped to the underside of the over- 
arm by cam-type locks. These sup- 











ANNOUNCEMENT! 


Here is a Complete Drop Forging 
Service for Your 
Peace-Time Manufacturing! 


Its own war-time manufacturing needs dictated that Aircratt 
Mechanics, Inc., of Colorado Springs organize and equip 
its own drop forge plant—complete as to die-sinking and 
engineering, mechanical and magnaflux inspection, sand- 
blasting or finish machining. 

Several hundred essential manufacturers have used our 
forging facility throughout the war period—providing an 
“on the job” testing of our ability to produce as scheduled. 
Now, with many war goods contracts reduced, some of our 
facilities are available for civilian as well as war essential 
forging needs. 


Our drop hammer equipment for forge purposes includes 
six hammers ranging from a 600 pound drop to a steam 
hammer of 4,000 pounds capacity. It also includes such 
accessory equipment as trimmers, heat treat furnaces, 
standard and automatic sandblasting machines, and special 
quenching, cooling and pickling facilities. 

We have produced forgings weighing up to 25 pounds and 
more, and as small as one ounce in weight. 

And, in addition to our forge development, Aircraft 
Mechanics, Inc., has produced many thousands of welded 
tubular and machined parts for more than 50 major manu- 
facturers participating in the war production program. A 
portion of these facilities also are now available to manu- 
facturers. 


If you wish full information regarding our ability to serve 
you, too, write us... today! 
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Van Norman milling machine 


ports are equipped with oil reservoirs 
which simplify arbor lubrication. 

The new heavy duty cutter spindle 
and transmission incorporates wide 
face hardened alloy steel gears mount- 
ed on multi-splined shafts rotating on 
taper roller bearings. 


Warehousing Service 
For Nitralloy Steel 


Joseph T. Reyerson & Son, Inc., re 
cently inaugurated a distinct innova- 
tion in warehousing service—the ware- 
housing of Nitralloy steels in a variety 
of sizes, in locations convenient to users 
in the automotive industry. 


While Nitralloy has been known 
and used for many years, its output 
and uses were increased tremendously 
during the war under the spur of all- 
craft needs. For example, aircraft 
engine cylinder barrels and many other 
parts, including gears, were made 0 
Nitralloy. According to its producers 
there is considerable interest today 
Nitralloy for cylinder liners. In heavy 
duty engines, particularly, where long 
life is demanded, many applications 
appear in the offing for parts such 4 
gears; shafts, bushings, etc., where & 
treme wear resistance is important. 


When writing to advertisers please mention AUTOMOTIVE and AVIATION INDUSTRIES 
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